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CROMIX ' — Cromemco's 
UNIX — like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first uNix-lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8” diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 


е Multi-user and multi-tasking 
capability 

е Hierarchical directories 

е Completely compatible file, 
device, and interprocess І/О 

® Extensive subsystem support 


FILE SYSTEM 


One of the important features of our 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 


*CROMIX 15 a trademark of Cromemco, Inc. 
*UNIX is à trademark of Bell Telephone Laboratories 


directories, and device files. File, 
device, and interprocess I/O are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 


PROTECTED FILES 


Because of the hierarchical structure 
of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. [n fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 


TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 
The flexible file system and general- 
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


outstanding 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 


‘C’ COMPILER AVAILABLE, TOO 


Cromemco offers a wide range of 
languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICs. 

There is even our highly-acclaimed 
‘C! compiler which allows а program- 
mer fingertip access to CROMIX system 
calls, 


THE STANDARD O-S 
FOR THE FUTURE 


The power and breadth of its features 
make CROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 


| - TM 
Cromemco 
i n c or p o r a t ea d 
280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 © (415) 964-7400 
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ЕЕ Information Display 


Ultrasonic heart sector scan 


Process Control. 


Get the professional color 


display that has bá. 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 

Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in ап NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, К, С, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 


U.S. Pat. No. 4121283 


Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The 501% high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common їп TV 
work. 


Tomorrow's computers today 


Z-ZH 
(бала, ил . 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 


Along with the SDI we also offer an 


optional fast and novel two-port memory 
that gives independent high: -speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP. NOW 


The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact. 


your Cromemco representative now and. 


see all that the 501 will do for : you. 


Cromemco 


280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 “ (415): 964-7400 
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In This Issue 

Smalltalk isn't small talk any more. Three years ago, the cover of BYTE 
depicted the Island kingdom of Smalltalk as a place where great and magical 
things happen, though its "craggy aloofness” kept it out of the mainstream of 
the computer programming community. During the past three years the Xerox 
Learning Research Group has continued developing Smalltalk, and this month 
we present the culmination of its work — the debut of the Smalltalk-80 
system. 

Because of the special nature of this issue, we have added a special in- 
troduction by Adele Goldberg, manager of the Xerox Learning Research 
Group based in Palo Alto, California. Adele guides you gently through the ar- 
ray of articles-describing the Smalltalk-BO system and related topics. 

In addition to our regular features, we also have the concluding part of 
Steve Ciarcia's article, "Bulld a Z8-Based Control Computer with BASIC.” And 
Stan Miastkowski presents an in-depth report on what we can expect from 
Japan in his article, “The Japanese Computer Invasion.” 
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"...Stands well above 
other S-100 graphics dis- 
plays in its price and per- 


formance range." 
BYTE, Product Review 


м 


...better monochromatic 
display " 

ELECTRONIC DESIGN, 

1981 Technology Forecast 


MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


RS-170 com- 
posite or direct 
drive cutput 


Local or external 
sync generation 


4 Mhz 280 
microprocessor 


60 hertz real- 
time clock 


8 level interrupt 
tie-in 


IEEE 8100 bus 
compatible 


Screenware™ Pak I 


А 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


HN, 


Light pen 
interface 
Time multi- 
plexed refresh 


4K resident 
Screenware™ 
Pak I operating 
system 

32K RAM 
isolated fom 
host address 
space 


High speed 
communications 
over parallel 
bus ports 


And now. ..COLOR!! 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 
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A financial modeling sys: 
tem that runs on a desk top 
computer, [s easy to use yet 
powerful enough to re: 
place most timesharing ap: 
plications. 


Editorial 


Smalltalk: A Language 
for the 1980s 


PLANBO is а financial modellng 
system. that runs on a desk top 
computer Ils easy To use yet 
powerful enough to replace most 
timesharing applications: 


PLAN8O lets you tackie any 
numeric problem that can be de- 
fined in worksheet format, It per- 
forms complex calculations quickly 
and precisely and. lets you exdm- 
ine "What |?” questions so you 
can evaluate more planning alter- 
natlves in greater detail, 


үйіп PLANBO you get more than 
your calculated results You 
know how vou get them, because 
ou define rows and columns with 
amillar mames. such ds UNITS, 
PRICE and JANUARY and express 
calculations |n terms such as 
SALES=UNITS* PRICE. It’s easy to 
review your assumptions and 
methods with peopla who have 
never seen PLANBO, 


At any point in tha PLANBO model 
you may display or print results on 
Your screen, printer or disk, save all 
or part of the results for use by 
another model, or play “What If?" 
by Imputting new values, гесаси- 
БАТЫ and displaying ог printing 
resuits. 


Best of all, you can Incorporate 
PLAN6O results Info any report 
that requires a financial model 
-using your word processor to cre- 
ate professional results, 


Anyone. can use PLANBO to cra- 
ate budgets, project sales or ana- 
уге costs ог even bulld d aom- 
plex system of interrelated plans. 


PLAN8O requires 56K RAM and 
CP/M, Also avaliable for CP/M-86. 
Specify 280; 8080/85, CDOS. or 
8086, Formats 8” single density 
IBM soft-sectored, OCromemco 
CDOS, 5¥" NorthStar DD, Mierop- 
0115 Mod Jl, Süuperbrain 3.0, Price Is 
5295, Manual alone - 530. Add 
$200- for shipping and handling, 
Dedilar Inquiries invited. 


SOFTVVAISE 


SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 
2670 CHERRY. LANE 
LNUT CREEK е CA 94596 
(415) 938-2880 
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by Chris Morgan, Editor in Chief 


Welcome to the fifth annual BYTE language issue. Over the past four years 
we have devoted our August issues to discussions of APL, Pascal, LISP, and 
FORTH, respectively. This year we are pleased to present the Smalltalk-80 
language, the culmination of ten years of research by the Xerox Learning 
Research Group located at the Xerox Palo Alto Research Center (PARC) in 
California. 

During the past few months the BYTE staff has been acquainting itself with 
Smalltalk. I spent some time this spring working with the Smalltalk systems at 
Xerox PARC and being briefed by Adele Goldberg and Dave Robson. I came 
away excited by this revolutionary language. I hope the articles in this issue 
convey some of that excitement. 

Smalltalk is an object-oriented language, as opposed to procedure-oriented 
languages such as BASIC, Pascal, and FORTRAN. Because of this, program- 
ming in Smalltalk is similar to the process of human interaction. Àn analogy 
might help to clarify this point. Suppose a person wishes to invest in a good 
mutual fund. He sends a telegram to his broker. The broker analyzes the cur- 
rent state of the market and picks what he considers to be the best mutual fund 
for his client. That in a very small nutshell describes the basic activity inherent 
in all Smalltalk programs: a message is sent to a receiver to invoke some 
response. In our analogy, the telegram is the message and the broker is the 
receiver. The telegram has two parts, called the selector and the argument. 
Here the selector is "buy" and the argument is "best mutual fund." The broker 
belongs to a class which contains the description of the method he uses to pick 
the best mutual fund, Because of this, the client does not have to tell the broker 
how to do his job. 

Of course, my analogy skims only the thinnest surface of the deep waters of 
the Smalltalk-80 system, as you'll see when you read the articles in this issue. 

When I first worked at a Smalltalk-80 computer terminal, I noticed an 
interesting phenomenon: I did very little typing, although a full keyboard was 
available to me. This is because of the window menu format and the presence 
of the "mouse," a small mechanical box with wheels that lets you quickly 
move the cursor around the screen. (Stoney Ballard of Digital Equipment Cor- 
poration, who has been doing research work lately with the Smalltalk-80 
system, points out that he was able to do a significant amount of programming 
with his experimental system over several weeks even though his keyboard 
was not working.) Choosing a particular item in a list from a window causes 
another window to appear on the screen. Additional levels of nested windows 
can be accessed by continuing to reposition the cursor and pressing the 
appropriate key on the mouse. 

This makes for fast programming. Those who saw the remarkable 
demonstration of the Xerox Star terminal (Xerox's new $16,000 office ter- 
minal) at the National Computer Conference (NCC) this past spring got a taste 
of what a programming environment can do for productivity. 

Smalltalk allows the user to solve more problems without becoming a com- 
puter expert. Larry Tesler from Apple (who wrote “The Smalltalk Environ- 


Smalltalk-80 is a trademark of Xerox Corporation. 
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Percom Mini-Disk Drive Systems for TRS-80* Computers... 
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New for the TRS-80* Model III 


Patterned after our fast-selling TFD Model 1 drives. And 

subjected to the same reliability controls. These new 

TFD mini-disk systems for the Model III provide more 

features than Tandy drives, yet cost far less. 

ө Flippy Capability: Both internal (add-in) and 
external (add-on) drives permit recording on either 
side of a diskette. 


€ Greater Storage Capacity: Available with either 40- 
or 80-track drive mechanisms, Percom TFD mini-disk 
systems store more. А 40-track drive stores up to 180 

bytes — formatted — on one side of a 5-inch 
diskette. An 80-track drive stores a whopping 364 
Kbytes. 


e 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 


internal add-in drive or an external add-on drive. And 


whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 

e First Drive Includes DOS: 05-807” Регсот 5 fast 
extendable BASIC-language disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS-80 was 


favorably reviewed in the June 1980 issue of Creative 


Computing magazine. 
€ Works with Model Ш TRSDOS: Besides being fully 
на compatible, Percom's Model Ш 40-track 
rive 
TRSDOS — without any modifications whatsoever. 
And, TRSDOS may be easily арааны with simple 
software patches for operating 80-ітасК drives. 


Percom TFD add-on drives start at only $399. Model 


Ill Drive kits start at only $749.95. 

Quality Percom products are available at 
authorized dealers. Call toll free 1-800-527-1592 
for the address of your nearest dealer or to order 
direct from Percom. 

mark o M Radio Shack Co 


stems may be operated with Tandy's Model III 


d-On and Add-In Mini-Disk 
Storage for your Model III. 


The industry leader in microcomputer peripherals, 

Percom not only gives you better design, better 
quality and first-rate service, but you pay less 
to boot. 


Still #1 for Model I 


As if greater storage capacities, exceptional quality 
control measures and lower prices aren't reasons 
enough to make Percom your first choice for Model | 
add-on drives, all Percom Model І drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model 1 Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model IIl owners. 

The DOUBLER includes а TRSDOS*-like 
double-density disk operating system called DBLDOS™ 

We also offer a double-density Model | version of 
OS-80 as well as DOUBLEZAP programs for modifying 
NEWDOS/80 and VTOS 4.07 for DOUBLER 
compatibility. 

Of course you don't have to upgrade your computer 
for double-density operation to use Percom mini-disk 
drive systems. In enge penay operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model I stores just 86 


es. 
And like our Model III drives, Model І add-on drives 
are optionally available with ‘‘flippy” storage capability. 


System Requirements: 


Model Ш: 16-Kbyte system (min) and Model III BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first-drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 

Model I: 16-Kbyte system (min), Level II BASIC, 
Expansion Interface, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Регсот SEPARATOR™ 
adapter, installed in the Expansion Interface, will 
virtually eliminate “CRC ERROR — TRACK LOCKED 
OUT” read errors. Prices and specifications subject to change without notice. 


PERCOM 


PERCOM DATA COMPANY, ІМС. 
211 М KIRBY GARLAND, TEXAS 75042 
(214) 272-3421 


tion which has no relationship to Percom Data C ny. 


5, 05-80 and SEPARATOR are trademarks oí Percom Data Company, 
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THERE ISA 65” 


WHY LET ONE MAINFRAME DEFINE 


OUR WELL-DIFFERENTIATED 
ARE CALCULATED 
SYSTEMS INTEGRATION 


A simple algorithm 


We work with the serious systems integrator...on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 


We manufacture the most complete family of high quality 
IEEE/696 S-100 mainframes on the market. Choices in- 
clude three mainframes in rack-mount or table-top pack- 
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 


The / factor: one source. 


No matter which option you choose, you get the benefit 
of working with completely integrated products... fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 


“Іп Calculus, a fundamental statement in the definition of limit; interpreted 
here to imply: "For your integration problem, Intersystems has a solution." 


Choose from mainframe options... 


Select from three packaging options: Rack-mount, table- 
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series ІІМ 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack- 
age offering, or develop on one version and market 
another. 

* Front Panel model — a powerful development and 
diagnostic tool for Z-BO'systems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break- 
points, trigger scopes, single step, slow step and more. 

e FrontPanelless desk top model—a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel, 

* Rack Mount version — features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 


t Registered trademark of Zilog, Inc. 


YOUR LIMITS? 


OPTIONS 
TO SOLVE YOUR 
PROBLEMS, 


Board level options... 


intersystems mainframe packages, 
equipped with Series lI boards, are opera- 
tional in both 8 and 16 bit settings and 
support extended addressing in both 1/O 
and memory space, recognizing 16 bit 
I/O addresses and 24 bit memory 
addresses. Just look at 

these individual 
features; 


е MPU-80—uses а 7-80, B vectored in- 
terrupt lines and two 4K windows to ad- 
dress up to 1 Megabyte of RAM without 
bank select. 


* 64KDR-—sophisticated refresh circuitry 
allows unlimited DMA and absolutely re- 
liable operation without wait states. 


itFiegistered tradamark of Digital Research 


e 6 SI/O — six individually software- 
controllable serial 1/O ports with op- 
tional interrupts. Each can run RS 232 at 
up to 19,200 BAUD, as can our VI/O 
board. 

e VI/O— has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla- 


ble command lines and 16 levels of vec- 


tored interrupts. 

e FDClÍ—can DMA up to a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

+ MPU-8000 — available with the non- 
segmented Z-8002', which directly ad- 
dresses 64K, or the segmented Z-8001', 
which can directly address 8 Megabytes. 


Extended systems options... 


interfacing disk drives is not a trivial mat- 
(ег, so when your objectives and re- 
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con- 
figuration we provide ... again, fully as- 
sembled and tested and covered under 
one warranty. 


Or our complete 
Pascal Development System. 


We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP/M", and Intersystems 
Pascal/Z™ compiler and Cache BIOS", 


THIS SYSTEM 15 FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 


Lone Ss 


The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify control charac- 
ters to enable special features such as 
diagnostic outputto trace program execu- 
tion. It can also provide remote 1/0 to 
link your system to almost any 

other computer, 
тш large or small. 


And it’s reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 


And the system also includes our 
Pascal/Z, a true native compiler pro- 
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati- 
ble. with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now ís right later. 


One choice you won't have to make... 


We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We'll back you to the hilt 
with services like free technical consulta- 
tion, board-swapping, diagnostic pack- 
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 


Your solution should be clear. 


Whether you're integrating for scientific, 
governmental or commercial applica- 
tions, Intersystems can provide a Delta for 
your Epsilon. 


Talk to us today. 


Ithaca Intersystems Inc., 
Dept. B 

1650 Hanshaw Road, 
P.O. Box 91 
Ithaca, NY 14850 


Phone 
(607) 257-0190 


YS Tenn” 


Ithaca Intersystems Inc. 


Micros for bigger ideas. 
Circle 180 on inquiry card. 


Trademark of Ithaca Intersysterms, Inc. 
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High 


Technology 


We make our 
competition 
obsolete 


with Information Master, ™ 


Data Master, "апа Transit." 
Information Master is clearly the 
best information management 
software available for your Apple |! * 
and it's the easiest to use. 

Here are two very useful 

companions that add even more 

power to Information Master. 

* Data Master — Alter the file 
layout of existing Information 
Master files without re-entering 
data. Add, omit, change fields, 
subdivide and append files 
selectively. 

* Transit — Convert VisiCalc* files 
(and almost any other files you 
may have) into Information 
Master files. 

oee your computer dealer today 

for all the details. 


* VisiCalc is a trademark ol Personal Soltware. Inc 
Apple Il isa 
lrademark of 


Apple 
Computer. 
inc 


High 
Technology, Inc. 
Software Products Division 
P.O. Box B-14665 

8001 N. Classen Blvd. 
Oklahoma City, Okla. 73113 
405 840-9900 


"Apple Il 5 ã trade name o! 
Apple Computer, Inc 
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Editorial 


ment" on page 90) spoke about the efficiency of the 
language at the NCC. For example, suppose a user is run- 
ning a complex program that churns away for nearly an 
hour—then a bug appears in the output routine. All is not 
lost. Since the Smalltalk-80 language is "modeless" (a 
concept Tesler discusses in his article), the user can debug 
the output routine and continue with the main routine 
without having to start from the beginning. This is only 
one of the advantages of the Smalltalk-80 system. 


Where to Start 

The order in which you read the Smalitalk-80 articles 
in this issue makes a difference. The first stopping point 
should be Adele Goldberg's article "Introducing the 
Smalltalk-80 System" on page 14, in which she provides a 
guided tour of the issue. I also recommend Dave 
Robson's “Object-Oriented Software Systems" on page 
74 as a good overview of the Smalltalk-80 philosophy. 
The glossary on page 48 will be helpful as you begin to 
absorb the rather extensive (and sometimes overwhelm- 
ing) vocabulary used to describe the language. 1 found 
that, once the terms become familiar, the concepts begin 
to make elegant sense. 


When Can I Buy It? 

There are currently no personal computer implementa- 
tions of the Smalltalk-80 language. Because of this, I'm 
sure we'll be criticized by some for introducing the 
language too early and frustrating our readers, Never- 
theless, I feel that the time to begin exposing people to 
object-oriented language is now. Only by challenging 
and enticing the personal computer community can we 
stimulate the industry to create the machines we all 
dream of. 

As far as future hardware hopes are concerned, it is 
interesting to note that four of the speakers at the recent 
NCC Smalltalk-80 symposium were from Digital Equip- 
ment Corporation, Apple Computer Company, 
Tektronix, and Hewlett-Packard. АП four research repre- 
sentatives were quick to point out that their companies 
are not necessarily working on Smalltalk products, but 
are rather exploring the language's potential. Despite the 
disclaimers, though, 1 would be very surprised if we do 
not see a computer with the Smalltalk-80 system built in 
sometime in the next few years—perhaps sooner. | hope 
this issue brings that dream closer.m 
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Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost, 

full-featured instrumentation interface. SSM gives the Apple II the power апа 2 
versatility of a $9,000 IEEE-488 controller. Ағ a fraction of the price. 
Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to 15 different instruments connected together 
on the 488 bus. 

We make programming easy. The 68488 chip, designed by Motorola, forms the 
heart of our A488. We back this chip with powerful on-board firmware to 
give you system control via simple string commands. The only software 
you need is easy-to-program Applesoft* Basic. To develop special purpose 
firmware, simply replace our PROM with a RAM. With the A488, bus com- 
munications operate at top speed—without depending on software loops for 
timing. And like the more expensive IEEE-488 controllers, this system interfaces 
with more than 1200 instruments and peripherals. 

Suitable for OEMs as well as end users. Whether you make test/measurement systems for re- 
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts 
your costs. Call your local dealer or SSM today for complete details. 


Industrial grade circuit board IEEE-488 bus cable — 


6 ft. t 
PROM firmware for powerful user interface (6 ft. with stackable connector " 


68488 IEEE-488 controller chip 


SSM's A488 board expands the Apple II to 
a high-performance IEEE-488 controller. 


SSM MíoróComputei Products, Inc. 
2190 Paragon. Drive 

San Jose, CA 95131 

(408) 946- 7400 | Telex: 171171 

* Registered trademarks of Apple Computer Inc. TWX: 910-338-2077 


Reddy Chirra improves his vision 
with an Apple. 


Reddy is an optical engineer ууһо% 
used to working for big companies and using 

es. 

But when he started his own consulting 
business, he soon learned how costly main- 
frame time can be. So he bought himself a 
48K Apple II Personal Computer. 

And,like thousands of other engineers 


and scientists, quickly learned the pleasures 
ofcutting down on shared time 4& and hav- 
ing his own tamper-proof data Fey base. 

His Apple can handle 
formulas with up to 80 vari- 
ables and test parameters on 
250 different optical glasses. 12 
He can even use BASIC, 4 
FORTRAN, Pascal and Assembly i 

And Apple’ s HI-RES graphics come in 
handy fordesign 
Reddylooked at other microcomputers, 
but chose Apple for its in-depth documenta- 
tion, reliability and expandability. 

You сап get up to 64K RAM in an 
Apple IL. Up to128K RAM in our new Apple III. 
And theres a whole family of compatible 
peripherals,including an IEEE-488 bus for 
laboratory instrument control. 

Visit your authorized Apple dealer to 
find out how far an Apple can go with 
scientific/technical applications. 

It'll change the way you see things. 


 - 
The personal computer. a pple 


For the dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr, Cupertino, CA 95014. 
і na. 22 for more information or Circle no. 416 for special OEM information 


Introducing the Smalltalk-80 System 


Adele Goldberg 
Manager, Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto CA 94304 


It is rare when one can A 4 ЖЫТ Phe | 
indulge їп one's prejudices ; ы. ТЖ? - 
with relative impunity, with ME бы 
poking a bit of good QW" E. 
humored fun to make a Т ей 5% 

point. Жз эй, 


y 
0 њи 


wd ] кз. 


ith this statement, 

Carl Helmers 
opened his remarks in the 
"About the Cover" section 
of the August 1978 issue of 
BYTE. The issue was a 
special on the language 
Pascal, so Helmers took 
the opportunity to present 
Pascal's triangle as drawn 
by artist Robert Tinney. 
The primary allegory of 
the cover was the inver- 
sion of the Bermuda 
Triangle myth to show 
smooth waters within the 
area labeled ‘Pascal's 


йү, , 
Nd 2 М, ; 
M v Ж 


L 


Triangle.” In explaining 
the allegory, Helmers 
guided the traveler 


through the FORTRAN 
Ocean, the BASIC Sea, 
around the Isle of BAL, and up to the Land of Smalltalk. 


Traveling upward (in the picture) through heavy seas 
we come to the pinnacle, a snow white island rising like 
an ivory tower out of the surrounding shark infested 
waters. Here we find the fantastic kingdom of Smalltalk, 
where great and magical things happen. But alas . . . the 
craggy aloofness of the kingdom of Smalltalk keeps it out 
of the mainstream of things. 


It is rare when one can indulge in one's fantasies to re- 
spond to so pointed a remark as that provided by the 
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Rr. then editor of 
EM BYTE. This month's 
W cover design presents 
™\just such an opportuni- 

[va depicts the clouds 

clearing from around 
the kingdom of Smailtalk, 
and, with banners stream- 
ing, the Smailtalk system 
is taking flight into the 
mainstream of the com- 
puter programming com- 
munity. This cover was 
also executed by Robert 
Tinney, to the delight of 
the Learning Research Group (LRG) of the Xerox Palo 
Alto Research Center. LRG is the group that has de- 
signed, implemented, and evaluated several generations 
of Smalltalk over the past ten years. 

The balloon on the cover symbolizes the Smalltalk-80 
system that is being released this year for more general 
access. The release is in the form of publications and a file 
containing the Smalltalk-80 programming system. 
Twelve articles describing the systern appear in this issue 
of BYTE. Through such publication, LRG's research will 
become generally accessible, dispelling the clouds. 

Smalltalk is the name LRG assigned to the software 
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Percom's DOUBLER II" tolerates wide variations in media, drives 


GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 
WAS version of the Company's innovative 

UBLER" adapter, a double-density plug-in 
module for TRS-80* Model | computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER 11", so named, permits even great- 
er tolerance in variations among media and 
drives chan the previous design. 

Like the original DOUBLER, the DOU- 

LER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter- 
face and permits a user to run either single- or 
double-density diskettes on a Model 1. 

With a DOUBLER II installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan- 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model Ш 
disketres. 

(Ed. Note: See "OS-80*: Bridging the TRS- 
80* software compatibility gap" elsewhere on 
this page.) 

e critical clock-data separation circuitry 
of the UBLER П is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. 

ccording to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 


Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 


GARLAND, TEXAS — The Percom 
SEPARATOR" does very well for the Radio 
Shack TRS-80' Model I computer what the 
Tandy disk controller does poorly at best: reli- 
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for- 
mat verification failures and repeated read 


retries, 


CRCERROR-TRACK LOCKED OUT 


The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misap- 
plication of the internal separator of the 1771 
drive controller IC used in the Model І. 

The Percom Separator substitutes a high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
ыы one-megahertz circuit of the Tandy 

esign. 

Separator circuits that operate аг lower 
frequencies — for example, two- or four- 


Mauch said “A DOUBLER I! will operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop also eliminates 


the need for trimmer adjustments typical of 


analog phase-lock loop circuits. 

"You plug in a Percom DOUBLER Il and 
then forger it,” he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acteristic of magnetic data recording, 


The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS", a TRSDOS*- 
compatible disk operating system. 

ы DOUBLER Il sells for 2219605, vti 
ing the DBL i ii ow +4. 


megahertz — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (EI). 

Not a kit — some vendors supply an un- 
tested separator kit of resistors, ICs and other 
paraphernalia that may be installed by mod- 
ifying the computer — the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model 1 El disk con- 
troller chip socker, and plugging the controller 
chip into a socket on rhe SEPARATOR. 

e SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fac- 
tory. The factory toll-free order number is 
1-800-527-1592. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 307 on Inquiry card. 


PRICES ANDSPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
PERCOM DATA COMPANY, INC. 211 М. Kirby Street Garland, Texas 75042 (214) 272-5421 


Trademark of Percom Dara Company. Inc. *TRS-80and TRSDOS are trademarks of Tandy Corporation which has no relarionéhip to Percam Data Company. fCreative Compuring Magazine; June, 1980, page 26. 


Owners of original DOUBLERs may pur- 
chase a DOUBLER Il upgrade kit, without the 
disk controller IC, for $30.00. Proof of риг- 
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER Il at the $30.00 price. 

The Percom DOUBLER П is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-(ree 
order number is 1-800-527-1592. 


Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Сігсів 306 on Inquiry card. 


All that glitters is not gold 
OS-80™ Bridging the TRS-80* 
software compatibility gap 


Compatibility becween TRS-80* Model 1 diskertes and 
the new Mods! Ш is about as genuine as a gold-plated lead 


rue, Model I TRSDOS" diskettes can be read an a Model 
ШІ, But first they must be converted and re-recorded for 
Model Ш operation. 

And you cannot write то a Model 1 TRSDOS' diskette. 
Not with a Model Ш. You cannot add a (ile; Delete a file. Or 
in any way modify a Model | TRSDOS diskette with a Model 
Ш computer. 

Furthermore, 


ur converted TRSDOS diskerres cannot 
be converted 


à k for Model | operation. 
TRSDOS ts a one-way street. And there's по retreatir 
A point to consider before switching the company's payroll 
to your new Model Ш. 


Real software Баана неси allow the direct, im- 
mediate interchangeability of Model 1 and Model ІП disket- 
tes. No read-only limitations, no conversiorvre-recardin 
ers and no chance to be left high and dry with Model ЇЇ 
diskettes that can't Бе run оп а Model I. 


What's the answer? The answer із Percom's OS-80% 
jd of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate interchangeability 
of Model 1 and Model 111 diskettes. 

You can run Model 1 single-density diskettes оп a Model 
Ill; install Percam's plug-in DOUBLER adapter in your 
MALUM you can run double-density Model ІП diskettes 
onaM ; 


There's no conversion, no re-recordi 


Slip ап 05-80 diskette out of your Model Land insert it 0 


directly in a Model Ш. 
And vice-versa. 

oak have the correct OS-80 disk operating system — 
„80, OS-80D or OS-80/11] — in each computer. 


Moreover, with OS-80 systems, » can add, delete, and 
update files. You can read and write diskettes regardless of the 
system of origin. 

OS-80 is the original Percom TRS-80 DOS for BASIC 


even OS-80 utilities are written in BASIC. 
OS-80 is the Percom system about which a user wrote, in 
Creative Coane magazine, ". . . the best $30.00 you 


will ever 


Requiring only seven Kbytes of memory, OS-80 disk oper- 
ating systems reside completely in RAM. There's no need ro 
dedicare a drive exclusively for a system diskette. 

And, unlike TRS ‚ you can work ar the track sector 
level, defining and controlling data formats — in BASIC — 
to create simple or complex dara structures that execute 
morc quickly than TRSDOS files. 


The Percom 05-80 DOS supports single Gen) opera: 
tion of the Model I computer — price is 929,95; the OS-80D 
supports double-density operation of Model | computers 


equipped with a DOUBLER or DOUBLER Il; and, О5-80/ | 


— for the Model IH of course — supports both single: and 
viera operation. OS-80D and OS-80/ll] each 
sell for $49.95. 


PRICES DO NOT INCLUDE HANDLING AND SHIPPING. 
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Pick a strong partner 


А computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re- 
quires a partner who will stand by you with a growing 
line of products. And nowhere will you find a more com- 
plete line of hardware, software and accessories than 
at your Heathkit Electronic Center. Here are twelve 
strong reasons to make Heath/Zenith your partner. 


1. The All-in-One Computer 


The heart of the Heath/Zenith line is the stand-alone 
89 Computer. It's a complete system with built-in 5*4-inch 
floppy disk drive, professional keyboard and keypad, 
smart video terminal, two Z80 microprocessors, and 
two RS-232C serial 1/0 ports. It comes with 16K RAM, 
expandable to 64K. 


2. Peripherals 


These include the popular Heath/Zenith 
19 Smart Video Terminal, loaded with 
professional features. And the 74 Line 
Printer, priced as low as $495. Other 
printer brands are on display, 


inciuding high- "T S 
speed, typewriter- жә Æ 
quality printers. — Awd 

“.. 


3. Software 


Word processing, includes reliable, easy-to-use 
Zenith Electronic Typing and powerful, full-featured 
WORDSTAR. 

Small Business Programs, feature General Ledger and 
Inventory Control. 


HUG, Heath Users' Group, offers members a library of 
over 500 low-cost programs for home, work or play. 


4. Programming Languages 


For your own custom programs, 
Microsoft languages are 
available in BASIC (compiler 
and interpreter), FORTRAN 
and COBOL. 


5. Operating Systems 

Three versatile systems give you the capability to per- 
form your specific tasks. 

CP/M by Digital Research makes your system com- 
patible with thousands of popular CP/M programs. 
UCSD P-System with Pascal is a complete program 
development and execution environment. 

HDOS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing. 


TWELVE STRONG 
HEATH/ZENITH YOUR 


6. Utility Software 


Expand the performance range of your computer with 
a broad selection of utility tools, including the best of 
Digital Research and the complete line of innovative 
Softstuff products. 


a 


7. Disk Systems 


The 8-inch Heath/Zenith 47 

Dual Disk System adds over 2 

megabytes of storage to your 
89 Computer. Diskettes are 

standard IBM 3740 format, double-sided, 

double-density. 

Тһе 5V4-inch 87 Dual Disk System adds 

200K bytes of storage to your 89. Both 

disk systems feature read/write protec- 

tion and easy plug-in adaptability. 


8. Self-Study Courses 


Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 


programs in Assembly, де т< 
BASIC, Pascal ог E "m, 
COBOL. F Р 


А course on Computer Concepts 
for Small Business gives you 

the understanding to eval- 

uate the ways a computer 

can benefit your business. 


Personal Computing is a 
complete introduction to 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro- 
fessionally designed 

for easy, step-by- 
step learning. 


All Heathi Zenith 
Computer Products 

are available completely 
assembled and tested for 
commercial use. Or in easy- 
lo-build, money-saving kits. 


COMPUTER PARTNE 


Visit Your Heathkit Electronic Center* 
where HeathiZenith Products are displayed, sold and serviced. 


9. Expansion Options 


Communicate with the outside world through a 7hree- 
port EIA RS-232C Serial Interface. 

Expand RAM to 64K with easy-to-install expansion 
chips. 


10. Accessories 


Your Heathkit Electronic Center has the 
2 latest in modems, black-and-white and 
color video monitors, computer furniture 
and a full line of supplies, accessories, books 
and parts. 


11. Service 


No one stands by you like Heath/Zenith. 
We help you get your system up and | 
running smoothly. Service is avail- 
able from trained technicians, 
over the phone or at one of 56 
Heathkit Electronic Centers. 


12. Value 


Your money buys you more because 
Heath/Zenith prices are among the industry's most 
competitive. Make your own comparison and find out 
how much you can save. 


Complete, integrated computer hardware and soft- 
ware, designed to serve you and to grow with you 
— that's what to look for in a strong partner. And 
with Heath/Zenith you get it all under 
one roof. 


All at your 
Heathkit Electronic 
Center 


Pick the store nearest you 
from the list at right. And 
stop in today for a demon- 
stration of the Heath/Zenith 
89 Computer System. If you 
can't get to a store, send 
$1.00 for the latest Heathkit* 
Catalog and the new Zenith 
Data Systems Catalog of 
assembled commercial 
computers. Write to 

Heath Co., Dept. 334-804, 
Benton Harbor, MI 49022. 


HEATH/ZENITH 


PHOENIX, AZ 


2727 W. Indian School Rd. 


602-279-6247 


ANAHEIM, CA 
330 E. Ball Rd. 
714-776-9420 


CAMPBELL, CA 
2350 S. Bascom Ave. 
408-377-8920 


EL CERRITO, CA 
6000 Potrero Ave. 
415-236-8870 


LA MESA, СА 
8363 Center Dr. 
714-461-0110 


LOS ANGELES, СА 
2309 S. Flower St. 
213-749-0261 


POMONA, CA 


1555 N. Orange Grove Ave. 


714-623-3543 


REDWOOD CITY, CA 
2001 Middiefield Rd. 
415-365-8155 


SACRAMENTO, CÀ 
1860 Fulton Ave. 
916-486-1575 


WOODLAND HILLS, СА 
22504 Ventura Blvd. 
213-883-0531 


DENVER, CO 
5940 W. 38th Ave. 
303-422-3408 


AVON, CT 

395 W. Main St. (Rt. 44) 
203-678-0323 
HIALEAH, FL 

4705 W. 16th Ave 
305-823-2280 
PLANTATION, FL 

7173 W. Broward Blvd. 
305-791-7300 


TAMPA, FL 


4019 W. Hillsborough Ave. 


813-886-2541 


ATLANTA, GA 
5285 Roswell Rd. 
404-252-4341 


CHICAGO, IL 
3462-66 W. Devon Ave. 
312-583-3920 


DOWNERS GROVE, IL 
224 Ogden Ave. 
312-852-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 


MISSION, KS 
5960 Lamar Ave. 
913-362-4486 


LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 


KENNER, LA 
1900 Veterans 
Memorial Hwy. 
504-467-6321 


BALTIMORE, МО 
1713 E. Joppa Аб. 
301-661-4446 
ROCKVILLE, MD 
5542 Nicholson Lane 
301-881-5420 
PEABODY, МА 

242 Andover St. 
617-531-9330 
WELLESLEY, MA 
165 Worcester Ave. 
617-237-1510 


DETROIT, MI 


18645 W. my Mile Rd. 


313-535-6480 


E. DETROIT, MI 
18149 E. Eight Mile Rd. 
313-772-0416 


HOPKINS, MN 
101 Shady Oak Rd. 
612-938-6371 


ST. PAUL, MN 
1645 White Bear Ave. 
612-778-1211 


BRIDGETON, MO 
3794 McKelvey Rd. 
314-291-1850 


OMAHA, NE 
9207 Maple 51. 
402-391-2071 


ASBURY PARK, NJ 
1013 State Hwy. 35 
201-775-1231 


FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 
AMHERST, NY 
3476 Sheridan Dr. 
716-835-3090 
JERICHO, L.I. NY 
15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 
N. WHITE PLAINS, HY 
7 Reservoir Rd. 
914-761-7690 


CLEVELAND, ОН 
28100 Chagrin Blvd. 
216-292-7553 
COLUMBUS, OH 
2500 Morse Rd. 
614-475-7200 
TOLEDO, OH 

48 S. Byrne Rd 
419-537-1887 


WOODLAWN, OH 
10133 Springfield Pike 
513-771-88 
OKLAHOMA CITY, OK 
2727 Northwest 
Expresswa 
405-848-7593 
FRAZER, PA 
630 Lancaster Pike 
im 2 
15-647-5555 
PHILADELPHIA, PA 
6318 Roosevelt Blvd. 
215-288-0180 
PITTSBURGH, PA 
3482 Wm. Penn Hwy. 
412-824-3564 
WARWICK, RI 
558 Greenwich Aye- 
401-738-5150 
DALLAS, TX 
2715 Ross Ave. 
214-826-4053 
HOUSTON, TX 
1704 W. Loop N. 
713-869-5263 
SAN ANTONIO, TX 
7111 Blanco Road 
512-341-8876 
MIDVALE, UT 
58 East 7200 South 
801-566-4626 
ALEXANDRIA, VA 
6201 Richmond Hwy. 
703-765-5515 
VIRGINIA BEACH, VA 
1055 Independence Blvd. 
804-460-0997 
SEATTLE, WA 
505 8th Ava. N. 
206-682-2172 
TUKWILA, WA 
15439 53rd Ave. S. 
206-245-5358 
MILWAUKEE, WI 
5215 W. Fond du Lac 
414-873-8250 


"Units of Veritechno 
Electronics Corporation in 
the U.S. 


Prices and specifications subject to change wilhoul nolice. 


Your strong partner 


Figure 1 


part of Alan Kay's personal computing vision, the Dyna- 
book. The vision is a hand-held, high-performance com- 
puter with a high-resolution display, input and output 
devices supporting visual and audio communication 
paths, and network connections to shared information 
resources. LRG's goal is to support an individual's ability 
to use the Dynabook creatively. This requires an 
understanding of the interactions among language, 
knowledge, and communication. To this end, LRG does 
research on the design and implementation of program- 
ming languages, programming systems, data bases, vir- 
tual memories, and user interfaces. 

The ivory tower on the island of Smalltalk is an excit- 
ing, creative place in which to work on these ideas. А 
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Figure 2 


sense of LRG's long-range goals is aptly portrayed in the 
illustrations designed by Ted Kaehler. 

In figure 1, we see a view of the conventional software 
development environment: a wizard sitting on his own 
computational cloud creating his notion of a Taj Mahal 
in which programmers can indulge in building applica- 
tions for nonprogramming users. The Taj Mahal repre- 
sents a complete programming environment, which in- 
cludes the tools for developing programs as well as the 
language in which the programs are written. The users 
must walk whatever bridge the programmer builds. 

A goal in the design of the Smalltalk system was to 
create the Taj Mahal so that programmers can modify it 
by building application kits, which are specialized exten- 


Mountain Computer 
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Іле CPS MultiFunction б е ла — 


ree cards in on Lt Mountain Computer CPS MultiFunction Card provides all the capabilities of a serie ИЕ ace, STET 

utput interface a d real-time clock/calendar—all on one card—occupying only one slot in your Apple пе. Se fal and Parallel | 
output may be used simultaneously from CPS. CPS is configured from aset-up program on diskette which sets the parameters | 
isuch as baud rate, etc.) for all functions contained on the card and is stored in CMOS|RAM on the card. Once you have | 
. configured. your card, you need never set it up again. You may also change parameters from_the keyboard with control. - A ш! 
commands, All function set-ups stored on-board are battery powered for up to two years. "Phantom slot" capability permits | 
assigning each of the functions of, CPS to different slots in your Apple without the card actually being i in those slots! For . 
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leavethe | 
serial port assigned to slot #4, CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing 
Boftware compatibility with most existing programs. "We've put it all tagether for you"—for these reasons and many more! 
Drop by your Apple dealer and see for yourself how our GPS MuitiFuncti n Card can expand the capabilities of youn Apple and 
save you a great deal of money as | р | | 


= - - “ - E $ == ك‎ = в à наи = am س = م‎ с 


Calendar/Clock | Parallel Output і Serial Interface 
* One second to 99 years | e Features auto-line feed, “Appt e Features auto-line feed, trans- 
* Battery backed-up (2 years) | tabbing, liné length, delay after тат terminal mode, Apple | 
* Two АА standard alkaline batteries carriage return, lower to upper | tabbing, line length, delay after 
for back-up (provided) case conversion | [ | carriage return, local echo of 
* Compatible with MCI Apple | e Centronics standard— | output characters, simultaneous | 
Clock™ time access programs | reconfigurable to other standards | | | serial/parallel output lower to 


upper case conversion, discarding | 
оғ extraneous LFs from serjal input 
ё Uses the powerful 2651 serial Я 
Ѕресіа! CI chip. 
M ount ain C om ut er Introductory | e 16 selectable internal baud eR 
ар eH ce | Oto 19.2Kbaud | 
INCORPORATED e Half/Full duplex terminal operatio 
-—* |/O interface conforms to RS-232C 
е Asynchronous/Synchronous — 
poner 


е Status bit handshaking | 


| 
i 


7300 El Pueblo Scotts Valley, СА 95066 ^ 
(408) 438-6650 TWX: 910 598-4504 
Circle 255 on inquiry card. | | 
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Circle 45 on ingui card 


B 7114 12K ROM/PROM . 
iB 7470 A/D Converter 
ш 7490 GPIB IEEE 488 Interface 
ш 7710A Asynchronous RS-232C 
DCE Interface 
iB 7710D Asynchronous 
Communications Interface 
B 7712 Synchronous 
RS-232C DTE Interface 
m 7720 Parallel 
Interface 
Ш 7728 Centronics 
„ Printer Interface 
@ 7811 Arithmetic 
Processor 
m 7424 Саіепдаг/ 
Clock 
IB 7440 Program- 
mable Interval 
Timer 


CCS industrial quality 

modules give you eleven reliable, 

inexpensive tools to expand the capa- 

bilities of Apple |І! computers. Available 

through 921 computer retailers nationally. There's 
one near you. 


Apple, Apple Il are trademarks of Apple Computer Corporation. 


California Computer Systems 


250 Caribbean Drive 
| Sunnyvale, California 94086 
— 408) 734-5811 
F Telex 171959 CCS SUVL 
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Figure 3 


sions and/or subsets of the system whose parts can be 
used by a nonprogrammer to build a customized version 
of the application. Applications that can be created from 
a kit are related in a fundamental way: the programmer 
may, for example, create it for building bridges, but it is 
the user who pieces together the parts to create a cus- 
tomized bridge (see figure 2). 

One of LRG's current research goals is to provide sys- 
tem parts to aid the programmer in creating kits. Al- 
though Smalltalk itself is conceptually sufficient for this 
task, it needs better support to help the programmer piece 
together the graphical display and the control for an in- 
teractive user interface. This is the "kit maker," as shown 
in figure 3. 


CCS. MAKING MINIS OUT OF MICROS. 


Here's the CCS line of board-level 
computers for system builders on the 
move. Push In the CCS board. And 
push on with your application. CCS 
board-level systems go together 
easily, come up quickly, and run 
reliably, with a proven return rate of 
less than 196. 

CCS board-level computers 
offer systems builders the optimal 
combination of low development 
cost, low manufacturing cost, and 
high rellability from proven, tested 
modules. 

А headstart on reliability. CCS 
modules are designed to industrial 
performance standards, manufac- 
tured to industrial quality standards, | 
fully burned in and tested. You spend 
more time and energy on your | 
application when you rely on CCS | 
modules instead of reinventing (and 
rebuilding) standard computer 
functions. 

A full selection of S-100 board- 
level computers. Whether you want 
to add capability to another S-100 
based system, or build a system from 
scratch, chances are you'll find solu- 
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7-80А CPU Modules. 


Static ВАМ Memory Modules. 


Dynamic RAM Memory Modules. 


Serial and Parallel 1/0 Modules. 
Floppy Disk Controller. 
Hard Disk Controller. 


High Speed Arithmetic Module. 


a Available Quarter 2, 1981 
+ For use with CCS System Мосӛсіс 200, ЗОО. 400. 


ons for all your system needs in the 
CCS product line. CCS manufactures 
a comprehensive selection, so you 
can tailor asystem to your needs with 
a minimum of components. You buy 
exactly what you need. But you can 
easily expand later. 

We'd like to tell you more about 
the CCS line of board-level com- 
puters, OEM systems, and computer 
systems. There's alot more to tell. 
Send in the coupon for more 
information, contact your local 
computer dealer, or call. 


- 


| call me. 

© Please send more information on 

| CCS Board-Level Computer 
Modules. 


Name 

| Сотралу 
Addresas 

| City/State/Zip 
Phone ( ) 


| California Computer Systems | 
аы 250 Caribbean Drive 
Sunnyvale, California 94086 | 
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DATA CORPORATION 


TAKE A STEP 
TOWARD TOMORROW 


At MSI our small company environment en- 
courages big ideas. If you've been thinking about 
a high technology career in micro-computers that 
offers high visibility , then why not think about 
MSI, the leader іп Hand-Held Source Data Entry 
Systems. For Software Professionals, the follow- 
ing positions are now available. 


PROJECT GROUP LEADERS 
Needed to direct a small team of technical profes- 
sionals in: 


High Leve! Languages 
Background in HLL, i.e., PASCAL, ALGOL, etc., 
needed for development of Automatic Program 
Generator Systems using BASIC compiler and 
other languages. Assembly language required. 
Operating Systems 
Assembly language and/or interpreter experience 
required. Hardware interface experience 
desirable. Must have strong documentation and 


design skills. Knowledge of FORTH and PASCAL | 


preferred, 


SENIOR ENGINEERING PROGRAMMERS 
Test and Integration 


Background in test planning and evaluation. Will | 


be responsible for forming new group of 


specialists to develop test programs, implement 


test procedures and Integrate software products. 
Communications Development 


Requires extensive experience in systems and 
programming. Knowledge of В5С protocols 
desirable and Hardware interface background in 
assembly language required. Familiarity with 
FORTH or PASCAL preferred. 


Operating Systems Development 


Senior and Intermediate Engineering Program- 
mers. Assembly language programming ех- 
регіепсе on micro and mini-computers needed to 
create application solution systems for our new 
Route Accounting, Program Management Group. 
Experience in HIGH LEVEL LANGUAGE and 
FORTH would be a plus. 


SOFTWARE TECHNICAL WRITER 
Responsible for development and design of soft- 
ware documentation manuals, including writing 
maintenance documents, operating instructions 
and design specifications. Degree plus 3 years’ 
software documentation experience in Assembly 
and HIGH LEVEL LANGUAGE. Background in 
FORTH would be a plus. 


We offer a complete benefits portfolio including 
paid medical, dental and life insurance, 100% tui- 
tion reimbursement, and retirement benefits. 
Please contact or call collect: 


Joan Ramstedt 


MSI Data Corporation 
340 Fischer Avenue, Costa Mesa, CA 92626 
(714) 549-6125 
An Equal Opportunity Employer M/F/H 
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Figure 4 


As part of the Dynabook vision, the system should 
help the programmer build a personal computational 
cloud (see figure 4). Two research projects, ThingLab by 
Alan Borning and PIE by Ira Goldstein and Danny 
Bobrow, took advantage of Smalltalk's support for creat- 
ing new metaphors. 

We are often asked: "What makes Smalltalk different 
from other languages?" The articles in this issue attempt 
to answer that question. Look for an emphasis on interac- 
tive graphics, on modular development of programs, and 
on integrated approaches to accessing program develop- 
ment tools. Also, look for the distinction between a pro- 
gramming language and a programming system, and con- 
sider the difference in providing a system in which the 
user can feel individual mastery over complexity. Al- 


though each article can be read independently of the 
Text continued on page 26 
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MORE Ot 


If you own an Apple II* or plan 
to buy one, consider this: 
The Disk II* subsystem made 
for your Apple II provides only 35 
tracks of storage. But Micro-Sci 
subsystems made for your Apple II 
provide up to 70 tracks, without 
reduced versatility or a D: 
MORE CAPAC 
FOR LESS MONEY 
Our А40 system features 40 
tracks, whereas our A70 provides 
70 tracks and exactly twice the 
byte capacity of Disk II. 

With either Micro-Sci system, you 
pay à lot less per byte. And with 
the A40, you could even end up 
paying considerably less per drive. 


COMPATIBILITY TO SPARE 
Micro-Scí has achieved this 
extra storage while maintaining 
compatibility with your existing 
Apple formated diskettes. - =~ - 
Our subsystems operate with: . 
DOS 3.2 and 3.3, Pascal, and the . - 
Z80 SoftCard. : 
VERSATILITY PLUS 
You can even mix Apple Disk II's; 
A40's and A70's on the same com- 


puter. Micro-Sci's controller sup- ... 


ports one or two A405, one or two - 


А705 or one of each. 
Single or dual A40 drive sub- 


systems give you more capacity 
(20,000 to 40,000 bytes) than 
Disk II drives, for less money. 
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. ‘combines the diskette level com- 
"patibility and interchangeability of) TE 
the A40 with the superior storage | 
capacity с of the A70. 

Dual А705 provide over half- | 
a-megabyte of storage, 4354”, 
floppy prices! 0 

No matter which Micro-Sci 
subsystem you choose, you'll have 

more capacity, compatibility and | 
` versatility for your computer — and 
more money їп your pocket. | 


% 


Contact us today for more infor- `! | 
| ) 


mation and the name of your 


nearest. Micro-Sci Dealer. 
e» parre ъ a refisiered trademark of Apple Computer. inc. 
Cupertino, СА 
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Text continued from page 22: 


others, knowledge of the Smalltalk-80 system and its de- 
sign philosophy is a prerequisite to understanding many 
of them. The map in figure 5 is presented to help the 
reader find a course through this hitherto uncharted 
ivory tower. 

You can begin at the drawbridge by reading Dave Rob- 
son's introduction to object-oriented programming (page 
74) and then proceed by reading the description of the 
Smalltalk-80 language (page 36). The two examples of 
programming in Smalltalk-80 are likely next steps: one, 
by Jim Althoff, tells you how to build data structures 
(page 230); the other, by Peter Deutsch, describes how to 
build control structures (page 322). Or, you can follow a 
hallway to the user interface window and read Larry 
Tesler's description of the Smalltalk programming envir- 
onment (page 90). Trygve Reenskaug offers further per- 
spectives on providing a programming interface to a 
Smalltalk system (page 147). 

At any time, you can take the side stairs to read Dan 
Ingalls presentation of the design principles behind 
Smalltalk (page 286). Those readers who are interested in 
implementation details can head for the cellar and read 
Glenn Krasner's article on the Smalltalk virtual machine 
(page 300), or Ted Kaehler's article on a Smalltalk virtual 
memory (page 378). 


BAR CODE FOR YOUR 


The walls of the tower are covered with visual images 
that will please any graphics enthusiast. Many were 
created by the ToolBox painting component of Smalltalk, 
as described in Bill Bowman and Bob Flegal's article (page 
369). Greater detail about the Smalltalk graphics kernel is 
provided by Dan Ingalls (page 168). 

Іуогу towers are often associated with educational 
enterprises. So it is not surprising that field studies of the 
various versions of Smalltalk have been carried out most- 
ly in educational settings; elementary, junior, and senior 
high school students as well as university students have 
helped us test our ideas. Joan Ross and | provide some of 
the history in an article exploring whether the Smail- 
talk-80 system is for children (page 348). 

Many people have helped to build our ivory tower, to 
surround it with protective clouds, and then to blow 
some of the clouds away. All the people, past and pre- 
sent, of the Xerox Palo Alto Research Center contributed 
a brick or two. George Pake, vice president of Corporate 
Research, assembled the bricklayers. We especially 
herald the person who is responsible for laying the foun- 
dation, Alan Kay, and current members of LRG not 
named as article scribes: Peggy Asprey, Alan Borning, 
Laura Gould, Bruce Horn, Neil Jacobstein, Kim McCall, 
Diana Merry, Steve Putz, and Steve Weyer. Special 
thanks to Bert Sutherland who did the "preflight 
check.” ва 


forms. There is also description of soft- 
ware to generate and read all major 
{отта from Code 39 to HP-A1C, and 
UPC to the new NATI text software pub- 
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time when programming and equi 
your small computer ОЛЕ! code. as 
Written by the originators of Byte 
Magazine's experiments with publication 
of software in printed form, Walter Banks 
and Carl Helmers, this report is the only 
complete presentation of materials on 
keyless data ha ІРКЕ modem bar code 
technology. It will enable you to: 


* Read HP-41C calculator formats into 
your Apple, or other suitable computer. 
. токате and deliver machine 
readable printed software to your 
customers. 

* Read a UPC code into your personal 
computer. 


New in-depth report tells * Print Code 39 manufacturing inven- 
you how-at savings tory tags with your formed character 
of up to $40,000 or dot matrix printer. 

T Applications of Optica ү їп sh VAR Ara vum 
"Contemporary Applications pti is all you need to know about 
Bar Code Tech is a new, compre- bar oot history, software engineering 
hensive report from North American requirements, complete machine inde- 
Technology that can save you thousands ascal 


of dollars in research and development 
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penger P software in source lis- 
ing and machine-readable bar code 


can use to program your small computer 
for bar code without detail processing by 
a human operator. This method 

the operation, eliminates translation and 
entry errors and, where desirable, permits 
the use of unskilled personnel for the 
entry function. You save thousands of 
dollars as a result The $500 purchase 
price of the report indudes license for 

the commercia! modification and use of 
all software contained therein. 

For detailed information, send for our 
brochure. There is no cost or obligation. 
Mail the coupon today. 
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Ева TECHNOLOGY, INC. 
ТЕН Strand Building 
uw 4 174 Concord St, 
Peterborough, NH 03458 
(БОЗ) 924-6048 


Please send me your FREE brochure on 
"Contemporary Applications of Optical Bar 
Code Technology" 
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After you purchase one of our boards you may return 
it (intact) for any reasan within 15 days after shipment 
ond receive a full refund. 
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Free Six Months Memory Insurance 


We will replace any board purchased from Memory 
Merchant that becomes defective through normal use 
for up to six months. 
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A Major Breakthrough 


The 


The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 


Unbeatable S-100 Memory Boards 

First was the development of the DMB6400 

series of S-100 Memory boards featuring the 
innovative Bank 


Select switching 


technique. This 


enables users to 


| ED E | software select 


„М 4 am SHES BREESE 
M cht | 
MESI, energy Бе рен Э. independent 
i esa —) -2 memory banks 
per board. 


The 2nd Generation 

Then came the 2nd Generation of IEEE S-100 
COMPATIBLE 280 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL I/O BOARDS. Each 
has been designed for single user, multi-user or 


up to four totally 


network operating systems 
such as CP/M®, — 
MP/M™, CP/Net™ 

and OASIS™. 


The Next 

Logical Step ... 

We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable S-100 
boards. The result: a highly reliable, quality built, 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 


The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems. 
MP/M is available with either a standard or 


CPIM MP/M and CP/Net are trademarks of Digital Research 
OASIS is a trademark of Phase One Systems 


enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput increases up to 
40096 over standard unblocked systems. 


The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 


Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
multiple-user print spooling. 


All operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 10 
megabyte winchester hard disk. 
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Cost Effective Reliability 

Dealers, OEM's and System Integrators share 
many common needs. Not the least of these 15 
dependable products. That's why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 


Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 


A Division of MEASUREMENT systems &. controls 


incorporated 
1601 Orangewood Ave. 
Orange, Calif. USA 92668 
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 


For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., РО. 
Box 1118, Scottadale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma 


Advertisements, Etc 


Ап advertisement in the Мау 1981 
BYTE could cause readers to mistakenly 
conclude that certain products of Com- 
puter Corporation of America are avail- 
able through Computers, Etc. 

Computer Corporation of America's 
products and services are available only 
through the Computer Corporation of 
America. Additionally, the name "Com- 
puter Corporation of America" is the ex- 
clusive property of Computer Corpora- 
tion of America, a corporation organized 
under the laws of the Commonwealth of 
Massachusetts. 

Thank you, BYTE, for this opportunity 
to eliminate any confusion concerning the 
use of our name or availability of our 
products and services. 


Joseph Jarzembowski 

General Counsel 

Computer Corporation of America 
575 Technology Sq 

Cambridge MA 02139 


Nolse from the Past 


I was pleased to see BYTE's ongoing re- 
porting of new semiconductor devices 
with April's "What's New?" mention of 
LOUD Electronics’s 3N120DB NED 
(noise-emitting diode), 

BYTE seems to be in error, however, 
when it says that the device is a “new de- 
velopment in indiscreet electronics.” As I 
remember, BYTE reported the develop- 
ment of an earlier version of this device 
five years ago, in 1976. At that time, the 
device was only available in high-voltage 
versions and had a much shorter lifetime 
than the current component has. 

In the 1976, BYTE said: 


When connected across a +1000 V 
supply, it makes a loud noise (once). 
The NED was discovered by Igor 
Pravaganda, whom, you'll recall, 
worked many years trying to filter AC 
with polarized electrolytic capacitors. 
He'll always be remembered as the 
father of the confetti generator. 


At that time, the schematic diagram of 
the device was also slightly different. 1 as- 
sume the drawing of the NED has been 
standardized to the current version in the 
past five years. 


1976 NED 1981 NED 


While I am pleased to learn of the con- 
tinued development of this device, I do 
feel that, in the future, BYTE should be 
more careful in reporting of "new" semi- 
conductors, 


David J Lindbergh 
49 Beechmont St 
Worcester МА 01609 


We have been following the develop- 
ment of the NED (which appeared for the 
first time on page 41 of the February 1976 
BYTE) very closely. Also at that time, we 
reported on the invention of two other de- 
vices: the Shiftless Register and the Fuzz- 
Locked Loop. We believe that these three 
devices will form the basis for data-com- 
munications systems in the future. Watch 
upcoming issues for a report on the Fast- 
Fourier Stepdown Transformer. . . . CPF 


April's Foolers 


The hasty printing of data concerning 
our Black-Hole Diode is not only an inva- 
sion of our corporate security, but is not 
in the national interest. (See the April 
1981 BYTE, page 363.) 

Our device, which is covered by US 


UUÛ 
System 3 $7053 
This 16-bit Multibus'* computer 
system includes: 
e Z8001 GPU and 256K RAM 
е B serial |/О ports 
в 15-slot backplane 
* Dual floppy disk drives 
• Multiuser Operating System 

Fieid upgrade to 16MB RAM, 
268MB of hard disk, 32 users. 
Pascal, BASIC, C, COBOL and 
FORTRAN languages. 

(312) 684-3183 


patents and is classified by the National 
Security Council as "Top Secret,” should 
not be pandered about in a general-circu- 
lation magazine for all to see, especially 
when those not friendly to our nation may 
learn details of this device. 

Furthermore, how BYTE learned of the 
existence of our device is unknown to us, 
but be advised that stricter security has 
been imposed to forestall any further 
lapses. 

Be also advised that the company BYTE 
lists as being responsible for creating the 


AMPEX Terminal $1045 
• Full ASCII detached keyboard 

e Separate adit/numeric keypads 

e 25th slalus line 

e» 20 programmable function keys 

е 2 pages memory (4 optional) 

e 11 lina drawing graphics characters 

e 10 modes: black, protect, program. . . 
e Monitor mode displays control codes 


MICOROCOMPUTER БҮ5ТЕМ5 
5710 Drexel, Chicago, IL 60537 
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The next generation 
of business software 


WHAT'S IN A NAME? 


We've changed the name of our product line. Originally, we colled our 
products "Phoenix" because we sow the phoenix as on appropriate 
symbol of quality. Unfortunately, a Іо! of other companies chose Phoenix 
os well, ond there wos some concern that Ihe market ploce would 
become confused. 


Our new name, PALANTIR" (pronounced pal'anteer), is nol o new name 
for us since it’s our corporate name. It comes from J.R.R. Tolkien's The 
Lord of the Rings and describes o block crystal ball, o "seeing stone", 
used to see things at a distance, 


Whotever the name on the packoge, the software in the pockage һап”! 
changed. Ii is still the highest quality business soflwore you can buy for 
your microcompuler. 


WORD PROCESSING 


We know word processing, А yeor-ond-o-holf ogo the owners of 
Designer Software" wrote a well-known word processar for another 
compony. In the last 18 months we've learned about other features you 
мапі in с word processing packoge. PALANTIR" Word Processing 
reflects our experience. 1! is more powerful than other word processing 
packages you can buy and can compete, feature for fealure, with ex- 
pensive dedicated word processors. 

Many people have remorked thot the user's manual we wrote earlier was 
the best ever for microcomputer softwore. Even so, we felt thot we could 
have made it more accessible to the non-technical user. With PALANTIR™ 


Word Processing we have о seporole Training Manual with beginning, 
intermediate ond odvanced levels. By allowing you to work ot your own 
level, we have mode the learning process easier and less intimidating. 


ACCOUNTING 


All five PALANTIR™ generol accaunting pockoges (Generol Ledger, Ac- 
counts Receivable and Payable, Payroll and Inventory) were designed by 
CPA's based on similar packages fram mini and maintrome computers. 
The programs ore COBOL with an integrol assembly-languege dota 
base, They ore integrated lo allow automated posting to the General 
Ledger. An interna! screen handler permits full-screen dota entry for 
speed ond ease of use, Although we made cosmetic enhancements priar 
lo distribution, Ihe basic programs have been user-tested for ol lea: 
eighteen months. 


PALANTIR™ Accounting also includes a growing number of specific 
application pockoges. We have completed or scheduled for completion 
Fixed Assets, Tenant Processing, Mail Management, Financial Projec- 
lions ond Time/Billing. Eoch pockoge stands clone, but mony also work in 
conjunction with other PALANTIR™ packages. For example, Mail 
Моподетепі will work very well by itself, but we olso designed it to fit in 
easily with the merging copabilities of Word Processing. 


With all PALANTIR" Accounting we hove given special attention to 
documenlotion. Not being content to describe which buttons to push, we 
have taken the time to explain the accounting principles behind the pro- 
groms and how each pockage helps to outomate your office. 


Il you won! іо know who? PALANTIR™ Word Processing ond occounting can do for your 
business, coll, write, telex or use The Source to reques! more information. 


3400 Montrose Blvd ә Suite 718 © Houston, Texas 77006 
(713) 520-8221 © Telex 790510 e Source TCU671 


Owner бойғы ond Polonie ory rodomari of Palanke, inc, 


Circle 303 on inquiry card. 


Tomorrow's 
Software... 
Today! 


P-SYSTEM 


PORTABLE 
POWERFUL 
PROFESSIONAL 


FOR ресім 


* Operating systèm with interpreter, 
screen racter editors, fller, 
assem lities and compilers. 


*PFAS(™) — Keyed - ISAM іп ӨК user 
memo 


FOR ENGINEERS, CONTRACTORS 

* Milesto Organic Software's 
answer PERT. Critical path 
modell 

*FORTR NSI "77 Subset 


FOR DOCTORS: CLINICS 
*MEDOF (TM) — The complete 


office s r the professional. 
eDATE B 1— Appointment 
scheduling for your micro. 


FOR SM INESS 
e GL, AR yroll Packages 
e Word Processing 


FOR EDUCATORS, RESEARCHERS 
*INTELLEC'T-UL(TMI — A full range 
LISP interprete 


And Much More — 

READY TO RUN ON 
DEC 181-114 
TRS-80 Model 15 


PCD SYSTEMS 

P. 0. Box 143 

Penn Yan, NY 14527 
315-536-3734 


İTM Digital Equipment 
STM Of Tandy Corp. 
“TM U. of Callfornia 
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UCSD’ 


Letters 


Black-Hole Device, Spatial Regression 
Ltd, will shortly receive summons from 
our legal department. 

Any repetition or further disregard for 
national security regarding this device or 
its uses in particle-beam research will 
bring about swift and final action. 


J W Kelty 

Chief Executive Officer 
Code-7 Electronics 
POB 1505 

Modesto CA 95353 


Each year, the BYTE staff enjoys slip- 
ping a few joke items into the April issue 
for our readers to find; some are subtle, 
some are outrageous. Response to this 
year's foolishness was greater than in any 
year past. In case you missed it, look for 


“Lost Dutchman's Bug" (photo), 
page 302 

“Black-Hole Diode” (new product), 
page 363 

"Noise-Emitting Diode" (new product), 
page 364 

“Slightly Used Cray-1" (unclassified 
ad), page 414 


So you see, there's no need for "swift 
and final action" (gulp!)—we were just 
kidding! By the way, where should we 
retum the sample device that was in- 
cluded with your letter? . . . CPF 


Unpublished Apple Logo 


With some hesitation, I’m writing this 
letter to inform BYTE readers of an unfor- 
tunate situation concerning the distribu- 
tion of the MIT Apple Logo programming 
language. I've been writing Apple Logo at 
the Logo laboratory for the last two years 
as an undergraduate project. I've labored 
under the understanding that Apple Logo 
was to be placed in the public domain or 
licensed to software-development com- 
panies or dealers for distribution. How- 
ever, for the past eight months, MIT has 
withheld the language from the public. 

] would like to explain why. The origin- 
al intent of my project was to implement a 
small subset of the Logo interpreter on the 
Apple computer. The final product actu- 
ally evolved into a full-scale implementa- 
tion, with features surpassing the Texas 
Instruments (TI) version, which also was 
developed at the Logo laboratory. When 
TI heard about this and the Apple Logo 
project, it reacted angrily; it fears that a 


Logo for the Apple would adversely affect 
sales of its Logo system. [п fact, TI may be 
quite justified in its fears, for there are 
many people who think that Apple Logo 
is superior to TI Logo as an educational 
tool. It's rumored that Texas Instruments 
is depending on TI Logo to redeem the 
ТІ-99/4 home computer, which is not sell- 
ing as well as expected. 

Texas [nstruments is a very generous 
friend of MIT, апа some people here are 
embarrassed about a situation that might 
threaten one of its sales programs. So, in 
an effort to appease its corporate friend, 
MIT has been stalling the distribution of 
Apple Logo. There was a version ready 
for distribution at the end of last year with 
many improvements over the version re- 
viewed in the June BYTE (see "Logo for 
Personal Computers," page 36), and since 
then it has been expanded and improved. 
But I'm extremely frustrated that MIT 
chooses to avoid angering Texas Instru- 
ments by compromising the efforts of one 
of its undergraduate students. This 
frustration is compounded by the fact that 
I feel, as do many here at the lab, that the 
ТІ-99/4 has many serious deficiencies and 
that the public will be cheated if forced to 
buy it because it is the only machine on 
which Logo is available. 

Apple Logo is one of the finest pro- 
grams that can be used on the Apple, and 
I would like to see it widely distributed as 
early as possible. Two years of my efforts 
went into it, as well as those of several 
others, and it's sad that MIT does not re- 
cognize the injustice that it is doing to 
myself, the Logo laboratory, and the 
many Apple users who would benefit 
from Apple Logo. If TI is afraid that its 
sales will be hurt, then it should fix the 
deficiencies in its machine and stop trying 
to suppress this program. I urge BYTE 
readers to write the Office of the Provost 
at MIT and request that Apple Logo be 
made public or licensed for distribution 
without delay, Thank you. 


Stephen Hain 

MIT Logo Laboratory 
545 Technology Sq 
Cambridge МА 02139 


Love's Labors Lost 


Whilst enjoying very much the 
Shakespearean research endeavours of 
Andrew Kalnik, it 15 Obvious that he has 
missed the point. (See "'Micro- 
Shakespeare," April 1980 BYTE, page 104 
and "MicroShakespeare Revisited," April 
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The guy on the lef 


doesn't stand a chance. 


The guy on the left has two file folders, a news maga- 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1%, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you've never worked before... . 


Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you'd spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and "what if" questions in- 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC 
interpreter. 

That's standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M* computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That's good, because 
you won't want to work again without it. 

All for $1795. It's inevitable. 


The OSBORNE 1 is the productivity machine that's 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num- 
bers. Or both. 

Since the entire system is only $1795, it won't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it's inevitable. 


The OSBORNE 1 includes a Z80A* CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
Woppy disk drives, a business keyboard, 
built-in monitor, IEEE 488 and RS232 inter- 


СВА5 
WORDSTAR, and SUPERCALC. The 
system is available from com- 
puter retailers nationally. 


$1795. It's 
inevitable. 


COMPUTER CORPORATION 


26500 Corporate Avenue Hayward, California 94545 
Phane (415) 887-8080 TWX (910) 383-2021 


1981 BYTE, page 98.) 

Careful scrutiny of the works of the 
Bard of Programmers reveals that some 
discarded program segments have become 
garbled into the text, probably as the 
result of bad file merges. 

Take, for example, the statement 


If it were done when ‘tis done then 'twere 
well it were done quickly 


Or, parsing 


IF КТ) WERE D(ONE) WHEN 'T IS 


D(ONE) THEN "Т WERE WIL (Т) 
WERE D(ONE) QUICKLY 


which, written as we understand it, and 
using X for ', gives 
IF KT) =D) 
WHILE T(X) 2 D(1) 
T(X) = WIL) 
(Т) = 041} 
QUICKLY 


The WEND statement is missing, but it 
may be that QUICKLY denotes a ma- 


chine-code subroutine that could have 
some terminating function. (Mistress 


Waiting On Delivery 
of A DECLA120? 


Avoid the hassle by upgrading your LA36 for 1200 


baud operation with а 05120 Terminal Controller. 


Quickly is a comical character in The 
Merry Wives of Windsor—an example, 
perhaps, of a subroutine [abe! being con- 
fused with a file name?) 

Further research has revealed, hidden in 
the depths of the surviving listings, an in- 
complete command syntax of a lost high- 
level language. 

Typical examples of this are 


Lost Modern 
Language Parlance 
Armour Chain 
Billet Log 
Breach Inpul 
Burden Load 
Count Cont 
Curtail Edil 
Espy Peek 
Feliow Cos 
Falio Print 

Hail Call 
Inquisition Exam 
Buffet Poke 
Misslves Data 
Near Clase 
Peasant соттап 
Scotch Frase 
Scribe Write 
Sel Put 

Tally List 
Unbesmirch Clear 


There are some commands still in use 
today: GOTO, END, EXIT, ERROR, RE- 
STORE, RUN are typical, whilst the use 
of functions such as SIN, HEX, DIM, and 
FIX show the arithmetical properties of 


the language. It can safely be assumed 
that commands such as READ and AUTO 


The Datasouth DS120 gives your DECwriter? [1 the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include: 


* 165 cps bidirectional printing eRS232 inlerface 

s Horizontal & Verlical Tabs e2t() mA Current Loop Interface 
*Page Length Selection “Тор of Form 

*] 10-4800 baud operation s Adjustable Margins 

91000 character print buffer e Double wide characters 
X-on, Х-оН protocol *Parity selection 

*Seli Test sOptional APL character sel 


Over 4000 05120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. [n 
numerous installations, entire networks of terminals have been 


were not generally implemented at this 
time. 

Research continues, but so far it looks 
as if Sir Francis Drake made the first re- 
corded visit to Silicon Valley, during 
which, presumably, the natives acquired 
the principles of his on-board naviga- 
tional computer, 


Ross Henderson 
Systems Manager 


upgraded to take advantage of to- Digital Devices Ltd 
day's higher speed data com- — 134 London Rd 
munications services. LSI LE 
microprocessor electronics i д Southborough, Kent, 
and strict quality control um Ж TN4 OPL, England 
bl - ' | M 
ет чы, ape Ж "2 it is obvious that, despite improve- 
come. When service is ments in hardware, some aspects of pro- 


required, we will respond 
promptly and effectively. 

Best of all, we can deliver 
immediately through our 
nationwide network of 
distributors, Just give us a 
call for ail the details. | 


DATASOUTH COMPUTER CORPORATION 


4740 Dwigh! Evans Road * Charlotte, North Carolina 20210 ° 704/523-Н500 


gramming never change—Shakespeare, in 
his time, may have suffered the “slings 
and arrows of outrageous fortune” just as 
modern programmers do. What personal- 
computer user has not, after seeing an 
advertisement for software, purchased 
same from The Software Merchant of 


Letters continued on page 282 
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эр STERLING 


Here's the white collar crime of 1981: Let 
your people labor away for hours at jobs a 
properly trained computer can do in seconds. 

You pay for all those wasted hours. 

And you're missing opportunities, 
because the hours could be spent on new, pro- 
ductive, profitable projects. 

We can help you. 

If you have a CP/ M9-based microcomputer, 
S5G's Business Productivity Packages will scoop 
up all those hours you're losing and give you back 
more productivity, more time, more information, 
and more success. 

ANALYST. $250. An information storage 
and retrieval (data base) system that will replace 
piles of files with information you can USE. 

MAGIC WORKSHEET. $250. SSG's answer 
to the world's demand for electronic spreadsheet 
calculation and “what-if” capabilities on CP/M 
systems. (Available quarter two 1981.) 

NAD Name and Address. $100. A mailing 


and addressing system to do all the typing and 
clerical work on lists—from ten names to ten 
thousand. 

LETTERIGHT. $200. A correspondence 
processing package that speeds letter writing AND 
merges your letters with names selected from your 
NAD list. 

It takes very few hours at today's salary 
levels to repay the cost of any of these systems. 
M They'll do you far better than that. SSG's 


% Productivity Software Packages will contribute 


immediately to the growth and success of 
your business. 

Please act now. Tear out this page. This 
coupon or a phone call will get you immediate 
relief from the white collar crime of ы 
1981. We'll send you complete 
information. Or better 
still, answer your ques- 
tions immediately. 

Time's a-wasting. 
That's a crime. 1 


ОП Please rush me 
information on the SSG 
Business Produclivily 
Packages lor CP/ M-based 
compulers. 


Û] Please call me right away. 


Name 
Company 
Address 
City State Zip 
Telephone ( 


CPIM 15 a registered trademark ot Digitat Research. МАО, Magic Worksheet are trademarks of SSG 


Structured Systems Group 


5204 Claremont, Oakland, 4 California 94618 (415) 547 1567 ы ашын 
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The Smalltalk-80 System 


The Xerox Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto CA 94304 


The Smalltalk-80 system represents the current state of 
the object-oriented point of view as it has been reduced to 
practice by the Xerox Learning Research Group. The 
Smalltalk-80 system is composed of objects that interact 
only by sending and receiving messages. The program- 
mer implements a system by describing messages to be 
sent and describing what happens when messages are 
received. 


The Smalitalk-80 system is the latest in a series of 
programming environments that have applied the 
object-oriented point of view more and more uniform- 
ly to the design and production of software systems. 
The fundamental ideas of objects, messages, and 
classes came from SIMULA. (See reference 1.) 
SIMULA allows users to create object-oriented sys- 
tems, but uses the standard data/procedure-oriented 
ALGOL language to provide numbers, booleans, basic | 
data structures, and control structures. The Flex | 

| system, the Smalltalk-72, Smalltalk-74, апа 


| Smalltalk-76 (see references 5, 2, and 4, respectively) 
systems extended the object-oriented point of view to 
an increasing number of the elements of a program- 
| ming environment. For example, 


ін Smalltalk-72, 
arithmetic, list structures, and control structures were 
represented as objects and messages, but classes were 

| not. In Smalltalk-74, class descriptions as objects were 

| introduced. Тһе Smalltalk-76 system added the 
capability to express relationships between classes, 
and extended the object-oriented point of view to the 
programmer's interface. 

This article presents the central semantic features 
and most of the syntactic features of the Smalltalk-80 
system. It was prepared by Dave Robson and Adele 

| Goldberg as scribes for the group effort of designing 

| and implementing the system. Two forthcoming books 
(see reference 3) provide the full specification of the 
Smalltalk-80 system; in particular, the books describe 
the implementation of the interpreter and storage 
manager, and the graphical user interface. 
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Sending Messages—Expressions 

Messages are described by expressions, which are se- 
quences of characters that conform to the syntax of the 
Smalltalk-80 programming language. А message-sending 
expression describes the receiver, selector, and arguments 
of the message. When an expression is evaluated, the 
message it describes is transmitted to its receiver. Here 
are several examples of expressions describing a message 
to an object. (Note: color has been added to help identify 
the receivers, selectors, and arguments in the following 
examples.) 


[. Key: 0 Receiver 


L] Selector 


L] Argument 


Each expression begins with a description of the 
receiver of the message. The receivers in these examples 
are described by variable names: frame, origin, frame, 
and list, respectively. Generally, at least one space must 
separate the parts of an expression. 

Messages without arguments are called unary 
messages. A unary message consists of a single identifier 
called a unary selector. The first example is a unary 
message whose selector is center. 

A binary message has a single argument and a selector 
that is one of a set of special single or double characters 
called binary selectors. For example, the common 
arithmetic symbols (+, —, *, and /) are binary selectors; 
some comparison operations are represented as double 
characters (eg: — — for equivalence, — — for not 
equal). The second example is a binary message whose 
argument is offset. 

A keyword message has one or more arguments and a 
selector that is made up of a series of keywords, one 
preceding each argument. A keyword is an identifier with 


a trailing colon. The third example is a single-argument 
keyword message whose selector is moveTo: and whose 
argument is newLocation. The fourth example is a two- 
argument keyword message whose selector is made up of 
the keywords at: and put: and whose arguments are index 
and element. To talk about the selector of a multiple- 
argument keyword message, the keywords are con- 
catenated. So, the selector of the fourth example is 
at:put:, 

The message receivers and arguments in the examples 
are described by variable names. In addition, they can 
also be described with literals. The two most common 
kinds of literals are integers and strings. An integer literal 
is a sequence of digits that may be preceded by a minus 
sign (eg: 0, 1, 156, —3, or 13772). A string literal is а se- 
quence of characters between single quotes (eg: 'hi', 
‘John’, or ‘the Smalitaik-BO system’). А binary message 
with an integer literal as its receiver is 


45 + count 
А keyword message with a string literal as its argument is 
printer display: 'Monthly Рауға!” 


When a message is sent, it invokes a method deter- 
mined by the class of the receiver. The invoked method 
will always return a result (an object). The result of a 
message can be used as a receiver or argument for 
another message. Ап example of a unary message 
describing the receiver of another unary message is 


window frame center 


Unary messages are parsed left to right. The first 
message in this example is the unary selector frame sent to 
the object named window. The unary message center is 
then sent to the result of the expression window frame 
(ie: the object returned from window's response to 
frame). 

Binary messages are also parsed left to right. An exarn- 
ple of a binary message describing the receiver of another 
binary message is 


index + offset * 2 


The result of sending the binary message + offset to 
the object named index is the receiver for the binary 
message *2. АП binary selectors have the same 
precedence; only the order in which they are written mat- 
ters. Parentheses can be used to change the order of 
evaluation, À message within parentheses is sent before 
any messages outside the parentheses. If the previous ex- 
ample were written 


index + (offset * 2) 


the result of the binary message * 2 to offset would be 


used as the argument of a binary message with receiver 
index and selector +. 

Unary messages take precedence over binary messages. 
If unary messages and binary messages appear together, 
the unary messages will be sent first. Іп the example 


frame center + window offset — index 


the result of the unary message center to frame is the 
receiver of the binary message whose selector is + and 
whose argument is the result of the unary message offset 
to window. The result of the + message is, in turn, the 
receiver of the binary message — index. Parentheses can 
be used to explicitly show the order of evaluation, eg: 
(гате center] + (window offset]) — index, Parentheses 
can also be used to alter the order of evaluation. In the 
example 


(center + offset) x 


the binary message + offset would be sent before the 
unary message X. 

Whenever keywords appear in an unparenthesized 
message, they compose a single selector. The example 


window showText: ‘Title’ inFont: helvetica 
indented: 15 


is a single message whose selector is showText:inFont:in- 
dented:. Because of this concatenation, there is no left-to- 
right parsing rule for keyword messages, If a keyword 
message is to be used as a receiver or argument of another 
keyword message, it must be parenthesized. The expres- 
sion 


frame scale: (factor max: 5) 


describes two keyword messages. The result of the ex- 
pression factor max: 5 is the argument for the scale: 
message to frame. 

Binary messages take precedence over keyword 
messages. When unary, binary, and keyword messages 
appear in the same expression without parentheses, the 
unary messages are sent First, the binary messages next, 
and the keyword messages last. The example 


bigFrame height: smallFrame height * 2 
is evaluated as if it were parenthesized as follows: 
bigFrame height: ((smallFrame height) + 2) 


А cascaded message expression describes a sequence of 
messages to be sent to the same object. А simple message 
expression is a description of the receiver (ie: a variable 
name, literal, or expression) followed by a message (ie: a 
unary selector, a binary selector and argument, or a set of 
keywords and arguments), А cascaded message expres- 
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Figure 1: Syntax diagrams for the Smalltalk-80 language. 


sion is a single description of a receiver followed by 
several messages separated by semicolons. For example, 
in the expression 


printer newLine; print: reportTitle; space; 
print: Date today. 


four messages are sent to the object named printer. The 
selectors of the four messages are newLine, print:, space, 
and print:. In the expression 


window frame center: pointer location; 
width: border + contents; clear 


three messages are sent to the object returned from the 
frame message to window. The selectors of the three 
messages are center, width: and clear. Without 
cascading, this would have been three expressions 


window frame center: pointer location. 
window frame width: border + contents. 
window frame clear 


Assigning Variables 
The value of a variable can be used as the receiver or 
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special character 


argument of a message by including its name in an ex- 
pression. The value of a variable can be changed with an 
assignment expression. An assignment expression con- 
sists of a variable name followed by a left arrow (—) 
followed by the description of an object. When an assign- 
ment expression is evaluated, the variable named to the 
left of the arrow assumes the value of the object described 
to the right of the arrow. The new value can be described 
by a variable name, a literal, or a message-sending ex- 
pression. Examples of assignments are 


center — origin 

index — O 

index — index + 1 

index — index + | max: limit 


In the last example, the message + | is sent to the 
value of the variable index, the message max: limit is sent 
to the result of the + | message, and the result of the 
max: limit message becomes the new value of the variable 
index. 

А number of variables сап be assigned in the same ех- 
pression by including several variable names with left ar- 
rows. The expression 


start — index — 0 


makes the value of both start and index be О. 


identifier 


identifier 


binory selector 


сеа 


سردن 
82 


The syntax table in figure 1 is a diagram for parsing 
well-formed Smalltalk-80 expressions. This table does 
not specify how spaces are treated. Spaces must not ap- 
pear between digits and characters that make up a single 
token, nor within the specification of a number, Spaces 
must appear 


e between a sequence of identifiers used as variables or 
unary selectors 

ebetween the elements of an array in an array constant 
eon either side of a keyword in a keyword expression 


Spaces may optionally be included between any other 
elements in an expression. À carriage return or tab has 
the same syntactic function as a space. 


Receiving Messages— Classes 

А class describes a set of objects called its instances. 
Each instance has a set of instance variables. The class 
provides a set of names that are used to refer to these 
variables. А class also provides a set of methods that 
describe what happens when its instances receive mes- 


Figure I continued on page 40 


sages, А method describes a sequence of actions to be 
taken when a message with a particular selector is re- 
ceived by an instance of a particular class. These actions 
consist of sending other messages, assigning variables, 
and returning a value to the original message. 

To create a new application, modify an existing ap- 
plication, or to modify the Smalltalk-80 system itself, a 
programmer creates and modifies classes that describe 
objects. The most profitable way to manipulate a class is 
with an interactive system. Much of the development of 
the Smalltalk-80 system has been the creation of ap- 
propriate software-development tools. (See Larry Tesler's 
article "The Smalltalk Environment," on page 90.) Unfor- 
tunately, to describe a system on paper, a noninteractive 
linear mode of presentation is needed. To this end, a 
basic class template is provided as a simple textual 
representation of a class. The basic class template in table 
1 shows the name of the class, the names of the instance 
variables, and the set of methods used for responding to 
messages. 

In table 1, the italicized elements will be replaced by 
the specific identifiers or methods appropriate to the 
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identifier identifier identifier 


method 
method 
method 


Table 1: The basic class template. 


class. Names of classes begin with an uppercase letter, 
and names of variables begin with a lowercase letter. Ás 
an example, figure 2 shows the basic template form of a 
class named Point whose instances represent points in a 
two-dimensional coordinate system. Each instance has an 
instance variable named x that represents its horizontal 
coordinate and an instance variable named y that 
represents its vertical coordinate. Each instance can res- 
pond to messages that initialize its two instance variables, 
request the value of either variable, and perform simple 


arithmetic. The details of methods (in particular, the use 
of '|', '.' and 17 are the subject of our next discussion. 


Methods 
A method has three parts: 


ea message pattern 
esome temporary variable names 
esome expressions 


The three parts of a method are separated by vertical 
bars (|). The message pattern consists of a selector and 
names for the arguments. The expressions are separated 
by periods (.) and the last one may be preceded by an up 
arrow (1). In the method for selector + in figure 2, the 
message pattern is + aPoint, the temporary variable 
names are ѕитХ and sumY, and there are three expres- 
sions, the last one preceded Бу an 1. 

Line breaks have no significance in methods; format- 
ting is used only for purposes of aesthetics. The vertical 
bars and periods are delimiters of significance. 

As stated earlier, each message pattern contains a selec- 
tor. When a message is received by an instance, the 
method whose message pattern contains the same selector 
will be executed. For example, suppose that offset were an 


x: xCoordinate y: yCoordinate | | 


x — xCoordinate 
y — yCoordinate 


Message 


х | | 
Pattern 


X 
yll 
ly 


Temporary 


Variable 
Names 


+ аРоіп | |sumX sumy] | 


— aPolnt | differenceX differenceY | 
differenceX — x — aPoint x. 
differenceY — y — aPoint y. 
| Point nevv X: differenceX Y: differenceY 


+ scaleFactor |scaledX scaledY | 
ScaledX — х * scaleFactor. 
ScaledY — y * scaleFactor, 
[Point newX: scaledX Y: scaledY 


Figure 2: Illustrated class template for the class Point. 
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instance variable names 


met Teis 


of: depositAmount on: depositDate | | 


date — depositDate. 
amount — depositAmount 


amount | | 
| amount 


balanceChange | | 
| amount 


Table 2: Class template for class DepositRecord. 


instance of Point in the expression 
offset + frame center 


The method whose message pattern is + aPoint would 
be executed in response. For selectors that take 
arguments, the message pattern also contains argument 
names wherever arguments would appear in a message. 
When a method is invoked by a message, the argument 
names in the method are used to refer to the actual 
arguments of that message. In the above example, aPoint 
would refer to the result of frame center. 


De orn 


instance variable names | identifier identifier identifier 
| 


> | identifier identifier identifier 


ASS Narnie 


superclass 


Ih | : ез 
ass vartable names 


lass ПЕ5ЯаЕЕСс and metta 


method 
method 


method 


method 
method 


method 


Table 4: The full class template. 
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| 
| CheckRecord 
DepositRecord 


| number 


number: checkNumber for: checkAmount on: 
checkDate | | 
number — checkNumber. 
date — checkDate. 
amount — checkAmount 


of: anAmount on: aDate | | 
self error: 
‘Check records are initialized with 
number:for:on:’ 


balanceChange | | | O — amount 


Table 3: Class template for class CheckRecord. 


Following the message pattern, a method can contain 
some temporary variable names between vertical bars. 
When a method is executed, a set of variables is created 
that can be accessed by the temporary variable names. 
These temporary variables exist only while the method is 
in the process of execution. 

Following the second vertical bar, a method contains a 
sequence of expressions separated by periods. When a 
method is executed, these expressions are evaluated se- 
quentially. 

So, there are three steps in receiving a message, cor- 
responding to the three parts of the method. Smalltalk 
will 


1. Find the method whose message pattern has the same 
selector as the message and create a set of variables for 
the argument values. 

2. Create a set of temporary variables corresponding to 
the names between the vertical bars. 

3. Evaluate the expressions in the method sequentially. 


Six kinds of variables can be used in a method's expres- 
sions: 


ethe instance variables of the receiver 
ethe pseudo-variable seif 

ethe message arguments 

etemporary variables 

eclass variables 

eglobal variables 


The instance variables are named in the message 
receiver's class. In the example, x and y refer to the values 
of the instance variables of offset. 

There is an important pseudo-variable available in 
every method, which is named self, self refers to the 


receiver of the message that invoked the method. It is 
called a pseudo-variable because its value can be accessed 
like a variable, but its value cannot be changed using an 
assignment expression. In the example, self refers to the 
same object as offset during the execution of the method 
associated with +. 

Arguments and temporary variables are similar, in that 
the names for both are declared in the method itself and 
they both exist only during the method's execution. 
However, unlike arguments, temporary variables are not 
automatically initialized. The values of temporary 
variables can be changed with an assignment expression. 

Class variables are shared by all instances and the class 
itself, Names for the class variables are shown in the full 
class template in an entry called "class variable names" 
(see table 4). Although they are variables and their values 
can be changed, they are typically treated as constants, 
initialized when the class is created, and then simply used 
by the instances. For example, if the class of floating- 
point numbers wanted to provide trigonometric func- 
tions, it might want to define a variable called pi to be 
used in any of its methods. 

Global variables are shared by all objects. А global dic- 
tionary, called Smalltaik, holds the names and values of 
these variables. The classes in the system, for example, 
are the values of global variables whose names are the 
class names. With the exception of variables used to 
reference system resources, few global variables exist in 
the Smalltalk-80 system. Programming style that depends 
on user-defined globals is generally discouraged. 

If the last expression in a method is preceded by an Î, 
the message that invoked the method takes on the value 
of this expression. If an Î does not precede the last ex- 
pression, the value of the message is simply the receiver 
of the message, For example, the x:y: message to a Point 
(see figure 2) behaves as if it had been written 


x: xCoordinate y: yCoordinate | | 
X — xCoordinate. 
y — yCoordinate. 
| self 


Methods can contain comments anywhere. А comment 
is a sequence of characters delimited by double quotes. 
Two consecutive double quotes are used to embed a 
double quote within a comment. The methods in class 
Point were purposely written in a verbose style to provide 
examples. The messages for + could have been written 


+ aPoint | | 
! Point newX: x + aPoint x Y: y + aPoint y 


The basic class template presents only the most important 
attributes of a class. The complete description of a class is 
provided by the full class template, described in the next 
section. 


Inheritance 
The basic template allows a class to be described in- 


dependently of other classes. It ignores inheritance 
among classes, The full class template, however, takes in- 
heritance into account. (See table 4.) With it, a class can 
be described as a modification of another class called its 
superclass, АП classes that modify a particular class are 
called its subclasses. A subclass inherits the instance 
variable names and methods of its superclass. A subclass 
can also add instance variable names and methods to 
those it inherits. The instance variable names added by 
the subclass must differ from the instance variable names 
of the superclass. The subclass can override a method in 
the superclass by adding a message with the same selec- 
tor. Instances of the subclass will execute the method 
found in the subclass rather than the method inherited 
from the superclass. 

To assemble the complete description of a class, it is 
necessary to look at its superclass, its superclass's 
superclass, and so on, until a class with no superclass is 
encountered, There is only one such class in the system 
(ie: without a superclass), and its class name is Object. 
All classes ultimately inherit methods from Object. Ob- 
ject has no instance variables, The set of classes linked 
through the superclass relation is called a superclass 
chain, The full class template has an entry called 
“superclass” that specifies the initial link on the class's 
superclass chain. 

As an example, we might describe a class, 
DepositRecord, whose instances are records of bank ac- 
count deposits. Each instance has two instance variables 
representing the date and amount of the deposit. The 
class template is shown in table 2. 


class name 


supercias: 


| instance variable names 


class messages and methods | 


bx = 


number: checkNumber for: checkAmount on: 
checkDate | 
t self new number: checkNumber 
for: checkAmount 
on: checkDate 


number: checkNumber for: checkAmount on: 
checkDate | | 
super of: checkAmount on: checkDate. 
number — checkNumber 


of: anAmount on: aDate | | 


self error: ‘Check records are initialized with 
number:for:on:* 


balanceChange | | t0 — amount 


Table 5: Full class template for class CheckRecord. 
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А class, CheckRecord, whose instances are records of 
checks written on an account is a subclass of 
DepositRecord; this new class adds an instance variable 
that represents the check number. The class template is 
shown in table 3. 

An instance of CheckRecord has three instance 
variables. It inherits the amount message, adds the 
number:for:on: message, and overrides the 
balanceChange and of:on: messages. The of:on: method 
contains a single expression in which the message error: 
‘Check records are initialized with number:for:on:' is sent 
to the pseudo-variable self. The method for error: is found 
in the superclass of DepositRecord, which is the class Ob- 
ject; the response is to stop execution and to display the 
string literal argument to the user. 

An additional pseudo-variable available in a method's 


class variable names 


class messages and methods 


instance creation 
newX: xValue Y: yValue | | 
t self new x: xValue 
y: yValue 
newRadlus: radius Angle: angle | | 
t self new x: radius * angle sin 
y: radius * angle cos 


class initialization 
ѕеїРі | | pi — 3.14159 


instance messages and methods 


accessing 
x: xCoordinate y: yCoordinate | | 
X — xCoordinate. 
y — yCoordinate 
x] | tx 


у | | ty 
radius | | (ххх) + (y * y) squareRoot 
angle | | {(x/y) arctan 


arithmetic 

+ aPolnt | | tPoint newX: x + aPoint x 
Y: y + aPointy 

— aPoint | | tPoint newX: x — aPoint x 
Y: y — aPoint y 


* scaleFactor | | {Point newX: x * scaleFactor 
Y: y * scaleFactor 
circleArea | г | 
r — self radius. 
Ipi*r*r 


Table 6: Full class template for class Point. 
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expressions is super. It allows a subclass to access the 
methods in its superclass that have been overridden in the 
subclass description, The use of super as the receiver of a 
message has the same effect as the use of self, except that 
the search for the appropriate message starts in the 
superclass, not the class, of the receiver. 

For example, the method associated with 
number:for:on in CheckRecord might have been defined 
as 


number: checkNumber for: checkAmount on: 
checkDate | | 
super of: checkAmount on: checkDate. 
number — checkNumber 


Metaclasses 

Since a class is an object, there is a different class that 
describes it. A class that describes a class is called a 
metaclass. Thus, a class has its own instance variables 
that represent the description of its instances; it responds 
to messages that provide for the initialization and 
modification of this description. In particular, a class 
responds to a message that creates a new instance. The 
unary message new creates a new instance whose in- 
stance variables are uninitialized. The object nil indicates 
an uninitialized value. 

The classes in the system might all be instances of the 
same class. However, each class typically uses a slightly 
different message protocol to create initialized instances. 
For example, the last expression in the method associated 
with + in class Point (see figure 2) was 


Point newX: sumX Y: sumY 


newX:Y: is a message to Point, asking it to create a new 
instance with sumX and sumY as the values of the new in- 
stance's instance variables. The newX:Y: message would 
not mean anything to another class, such as 
DepositRecord or CheckRecord. So, these three classes 
can't be instances of the same class. All classes have a lot 
in common, so their classes are all subclasses of the same 
class. This class is named Class. The subclasses of Class 
are called metaclasses. 

The newX:Y: message in Point's metaclass might be im- 
plemented as 


newX: xValue Y: yValue | | 
| self new x: xValue y: yValue 


The new message was inherited by Point's metaclass from 
Class. One reason for having metaclasses is to have a 
special set of methods for each class, primarily messages 
for initializing class variables and new instances. These 
methods are displayed in the full class-template form 
shown in table 4; they are distinguished from the 
methods for messages to the instances of the class. The 
two categories are "class messages and methods" and "in- 
stance messages and methods," respectively. Methods in 


the category "class messages and methods" are associated 
with the metaclass; those in "instance messages and 
methods" are associated with the class. 

If there аге no class variables for the class, the "class 
variable name" entry is ornitted. So, CheckRecord might 
be described as shown in table 5. 

It is often desirable to create subcategories within the 
categories "class messages and methods" and "instance 
messages and methods." Moreover, the order in which 
the categories or subcategories are listed is of no 
significance. (The notion of categories is simply a pretty 
printing" technique; it has no semantic significance.) 

Returning to the example of class Point, if the instance 
methods of class Point include subcategories accessing 
and arithmetic, the template for Point might appear as 
shown in table 6. 

When the class Point is defined, the expression 


Point setPi 


should be evaluated in order to set the value of the single 
class variable. 

A Point might be created and given a name by 
evaluating the expression 


testPoint — Point newX: 420 Y: 26 


The new Point, testPoint, can then be sent the message 
circleArea: 


testPoint circleArea 
or used in a more complex expression: 


(testPoint * 2) circleArea 


Primitive Routines 

The response to some messages in the system may be 
performed by a primitive routine (written in the im- 
plementation language of the machine) rather than by 
evaluating the expressions in a method. The methods for 
these messages indicate the presence of such a primitive 
routine by including < primitive > before the first expres- 
sion in the method, A major use of primitive methods is 
to interact with the machine’s input/output devices. 

An example of a primitive method is the new message 
to classes, which returns a new instance of the receiver. 


new | | <primitive> 


This particular primitive routine always produces a 
result. If there are situations in which a primitive routine 
cannot produce a result, the method will also contain 
some expressions. If the primitive routine is successful in 
responding to the message, it will return a value and the 
expressions in the method will not be evaluated. If the 
primitive routine encounters difficulty, the expressions 
will be evaluated as though the primitive routine had not 
been specified. 


Another example of a message with a primitive 
response is a message with the selector + sent to a 
Smallinteger 


+ aNumber | | « primitive 
self error: ‘Smaillnteger addition has failed’ 


One reason this primitive might fail to produce a result 
is that the argument is not a Smallinteger. In the example, 
this would produce an error report. In the actual 
Smalltalk-80 system, an attempt is made to check and see 
if the argument were another kind of number for which a 
result could be produced. 


Indexed Instance Variables 

An object's instance variables are usually given names 
by its class. The names are used in methods of the class to 
refer to the values of the instance variables. Some objects 
also have a set of instance variables that have no names 
and can only be accessed by messages. The instance vari- 
ables are referred to by an integral index. Indexable ob- 
jects are used to implement the classes in the system that 
represent collections of other objects, such as arrays and 
strings. 

The messages to access indexed instance variables have 


instance creation 
with: anElement | | 
(self new: Т) at: 1 put: anElement 
with: firstElement with: secondElement 
| anArray | 
anArray — self new: 2. 
anArray ас | put: firstEfement. 
anArray at: 2 put: secondElement. 
lanArray 


instance messages and methods 


accessing 
at: aninteger | | 

« primitive > 

self error: ‘index out of range’ 


at: aninteger put: anElement | | 
« primitive 2 
self error: 'index out of range' 


funny stu 
embed | 
‘Array with: self 


Table 7: Full class template for class Array. 
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selectors at: and at:put. For example 
list at: | 


returns the first indexed instance variable of list, The ex- 
ample 


list at: 4 put: element 


stores element as the value of the fourth indexed instance 
variable of list. The at: and at:put: messages invoke 
primitive routines to load or store the value of the in- 
dicated variable. The legal indices run from one to the 
number of indexable variables in the instance. The at: and 
atput: messages are defined in class Object and, 
therefore, can be understood by all objects; however, on- 
ly certain classes will create instances with indexable in- 
stance variables. These classes will have an additional 
line in the class template indicating that the instances con- 
tain indexable instance variables. Аз an example, we 
show a part of the template for class Array in table 7. 

Each instance of a class that allows indexable instance 
variables may have a different number of them; such in- 
stances are created using the new: message to a class, 
whose argument tells the number of indexable variables. 
The number of indexable instance variables an instance 
has can be found by sending it the message size. A class 
whose instances have indexable instance variables can 
also have named instance variables, АП instances of any 
class will have the same number of named instance 
variables. 


Control Structures and Blocks 
The two control structures in the Smalltalk-80 system 
described so far are 


ethe sequential execution of expressions іп a method 
ethe sending of messages that invoke other methods that 
eventually return values 


All other control structures are based on objects called 
blocks. Like a method, a block is a sequence of expres- 
sions, the last of which can be preceded by an up arrow 
(1). The expressions are delimited by periods; they may 
be preceded by one or more identifiers with leading co- 
lons. These identifiers are the block arguments. Block 
arguments are separated from expressions by a vertical 
bar. 

Whenever square brackets are encountered in a 
method, a block is created, Evaluation of the expressions 
inside the square brackets is deferred until the block is 
sent the message value or a message whose selector is a 
concatenation of one or more occurrences of the keyword 
value;. Control structures are implemented as messages 
with receivers or arguments that are blocks. The methods 
for carrying out these control-structure messages involve 
sending the blocks patterns of value messages. 

In the Smalltalk-80 system, there are two types of 
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primitive contro] messages: conditional selection of 
blocks, ifTrue:ifFalse:, and conditional iteration of blocks, 
whileTrue: and whileFalse:. 

The representation of conditions in the Smalltalk-80 
system uses distinguished boolean objects named false 
and true. The first type of primitive control message pro- 
vides for conditional selection of a block to be executed. 
This is similar to the IF, , , THEN. . . ELSE of ALGOL- 
like languages. The expression 


queue isEmpty iFTrue: [index — О] 
ifFalse: [index — queue next] 


evaluates the expressions in the first block if the receiver 
is true and evaluates the expressions in the second block if 
the receiver is false. Two other forms of conditional selec- 
tion provide only one alternative 


queue isEmpty ifTrue: [index — 0]. 
queue isEmpty ifFalse: [index — queue next]. 


When ifTrue: is sent to false, it returns immediately 
without executing the block. When ifFalse: is sent to true, 
the block is not executed. 

The second type of primitive control message repeated- 
ly evaluates the expressions in a block as long as some 
condition holds. This is similar to the WHILE and UNTIL 
statements in ALGOL-like languages. This type of con- 
trol message is a message to a block; the receiver, the 
block, evaluates the expressions it contains and deter- 
mines whether or not to continue on the basis of the value 
of the last expression. The first form of this control 
message has selector whileTrue:. The method for 
whileTrue: repeatedly executes the argument block as 
long as the receiver's value is true. For example, 


[ndex « - limit] whileTrue: [self process: list at: index. 
index — index + |] 


The binary message < = is understood by objects 
representing magnitudes. The value returned is the result 
of comparing whether the receiver is less than or equal to 
(« —) the argument. 

The second conditional iteration message has selector 
whileFalse:. The method for whileFalse: repeatedly ex- 
ecutes the argument block as long as the receiver's value 
is false. For example, 


[queue isEmpty] whileFalse: [self process: queue next] 


The messages whileTrue and whileFalse to a block pro- 
vide a shorthand notation for messages of the form 
whileTrue: aBlock and whileFalse: aBlock, if the argument 
aBlock is an empty block. 

Block arguments allow one or more of the variables in- 
side the block to be given new values each time the block 
is executed. Instead of sending the block the message 
value, messages with selectors value: or value:value:, and 


so on, are sent to the block. The arguments of the value: 
messages are assigned to the block arguments (in order) 
before the block expressions are evaluated. 

Ás an example, classes with indexed instance variables 
could implement a message with selector do: that takes a 
block as an argument and executes it once for every in- 
dexed variable. The block has a single block argument; 
the value of the appropriate indexed variable is passed to 
it Юг each execution, Ап example of the use of such a 
message is 


list do: [ :element | self process: element] 
The message might be implemented as 


do: aBlock | index | 
Index — ] 
[index < = self size] whileTrue: 
[aBlock value: (self at: index). 
index — index + 1] 


Similar control messages can be implemented for any 
class. Аз an example, a simple repetition could be pro- 
vided Бу a timesRepeat: aBlock message to instances of 
class Integer 


timesRepeat: aBlock | index | 
index — |, 
lindex < = self] whileTrue: 
[aBlock value. 
index — index + 1] 


Examples of implementíng other control messages are 
given in L Peter Deutsch's article "Building Control Struc- 
tures in the Smalltalk-80 System," on page 322. 


Тһе Smalltalk-80 System: Basic Classes 

The Smalltalk-80 language provides a uniform syntax 
for retrieving objects, sending messages, and defining 
classes. The Smalltalk-80 system is a complete pro- 
gramming environment that includes many actual classes 
and instances. Іп support of the uniform syntax, this 
system includes class descriptions for Object, Class, 
Message, CompitedMethod, and Context, whose 
subclasses are BlockContext and MethodContext, Multi- 
ple independent processes are provided by classes Pro- 
cessorScheduler, Process, and Semaphore. The special 
object nil is the only instance of class UndefinedObyect. 
These classes comprise the kernel Smalltalk-80 system. 

The system also includes class descriptions to support 
basic data structures; these are numerical and collection 
classes. The class Number specifies the protocol ap- 
propriate for all numerical objects. Its subclasses provide 
specific representations of numbers, The subclasses are 
Float, Fraction, and Integer. For a variety of reasons, 
there are both Smallintegers and Largelntegers; of these, 
there аге LargePositivelntegers апа LargeNega- 
tive[ntegers. 


Class Collection specifies protocol appropriate to ob- 
jects representing collections of objects. These include 
Bag, Set, OrderedCollection, LinkedList, MappedCollec- 
tion, SortedCollection, and IndexedCollection. The latter 
provides protocol for objects with indexable instance 
variables. It has subclasses String and Array. Elements of a 
string are instances of class Character; bytes are stored in 
instances of ByteArray. A subclass of String is Symbol; a 
subclass of Set is Dictionary (a set of Associations). 


Interval is a subclass of Collection with elements 
representing an arithmetic progression. intervals can be 
created by sending the message to: or to:by: to Integer. 
So, the expressions | to: 5 by: | and | to: 5 each create а 
new Interval representing 1, 2, 3, 4, 5. Asa Collection, In- 
terval responds to the enumeration message do:. For ex- 
ample, in 


[1 to: 5) do: Lindex | anArray at: index put: index * 2] 


the block argument index takes on successive values |, 2, 
3, 4, 5. 

For programmer convenience, an Integer also responds 
to the messages to:do: and to:by:do:, allowing the paren- 
theses in interval] enumeration expressions to be omitted. 

The ability to stream over indexed or ordered collec- 
tions is provided by a hierarchy based on class Stream, in- 
cluding ReadStream, WriteStream, and ReadAnd- 
WriteStream. A file system, local or remote, is then im- 
plementable as a subclass of these kinds of Streams. 

Since instances of the system classes described above 
are used in the implementation of all applications, an 
understanding of their message protocol is as necessary to 
understanding an implementation as an understanding of 
the language syntax. These system classes are fully 
described in the forthcoming Smalltalk books. 

In addition to the basic data-structure classes, the 
Smalltalk-80 system includes class descriptions to sup- 
port interactive graphics (forms and images and image 
editors, text and text editors), networking, standard files, 
and hard-copy printing. A complete Smalltalk-80 system 
contains about sixty class definitions, not including a 
variety of windows or views, menus, scrollbars, and the 
metaclasses. Many of these are discussed in companion 
articles in this issue. (See Daniel H Н Ingalls's “Тһе 
Design Principles Behind Smalltalk," page 286, and Larry 
Tesler's "The Smalltalk Environment," page 90.) 

The important thing to note is that each of these class 
descriptions is implemented in the Smalltalk-80 language 
itself. Each can be examined and modified by the pro- 
grammer, Some of the class descriptions contain methods 
that reference primitive methods; only these methods are 
implemented in the machine language of the implementa- 
tion machine. It is a fundamental part of the philosophy 
of the system design that the programmer have such com- 
plete access. In this way, system designers, such as 
members of the Xerox Learning Research Group, are able 
to build the next Smalltalk in the complete context of 
Smalltalk itself.m 
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Glossary 


Editor's Note: This glossary provides concise definitions for many of the keywords and concepts related to 
Smalltalk-80. These definitions will be most useful if you first read the introductory Smalltalk articles. . . . GW 


General Terminology 


object 
message 


method 


class 
instance 


method dic- 
tionary 


metaclass 


subclass 


a package of information and 
descriptions of its manipulation 

a specification of one of an object's 
manipulations 

a procedure-like entity; the descrip- 
tion of a sequence of actions to be 
taken when a message is received by 
an object 

a description of one or more similar 
objects 

an object described by a particular 
class 

а set of associations between 
message selectors and methods; ін- 
cluded in each class description 

a class whose (single) instance is 
itself a class 

a class that is created by sharing the 
description of another class, often 
modifying some aspects of that 
description 


Syntax Terminology 


message re- 
ceiver 

message sender 
message selector 


message 


argument 


unary message 
binary message 


keyword mes- 
sage 


the object to be manipulated, ac- 
cording to a message 

the object requesting a manipulation 
a symbolic name that describes a 
desired manipulation of an object 
one Of the objects specified in a 
message that provides information 
needed so that a message receiver 
can be manipulated appropriately 

a message without arguments 

a message with a single argument 
and a selector that is one of a set of 
special single or double characters 
a message that has one or more 
arguments and a selector made up of 
a series of identifiers with trailing 
colons, one preceding each argu- 
ment 
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block a literal method; an object repre- 
senting a sequence of actions to be 
taken at a later time, upon receiving 
an "evaluation" message (such as 
one with selector value or value:) 


Semantics 
instance vari- а variable that is information used 
able to distinguish an instance from 


other instances of the same class 

class variable а variable shared by all instances of 
a class and the class itself 

named variable ап instance variable that is given a 
name in the class of the instance; the 
name is used in methods of the class 

indexed variable an instance variable with no name, 
accessed by message only; referred 
to by an integer (an index) 

global or pool а variable shared by instances of 

variable several classes; a system example is 
Smalltalk, a dictionary that includes 
references to all the defined classes 

temporary vari- a variable that exists only while the 

able method ín which it is declared is in 
the process of execution 

pseudo-variable а variable available in every method 
without special declaration, but 
whose value cannot be changed us- 
ing an assignment. System examples 
are self, super and thisContext. 

nil a special object, the only instance of 
class UndefinedObject 


Implementation Terminology 


field the memory space in which the 
value of an object's variable is 
stored 

bytecode a machine instruction for the virtual 
machine 


object pointer a reference to an object 

reference count of an object, is the number of ob- 
jects that point to it (ie: that contain 
its object pointer) 


Circle 336 on Inquiry card. ——» 


Scene: An asteroid mining team of 
the 21st century. Not a human team, but 
a team of self-replicating intelligent robots. 


1961 Enter the first industrial robot—blind and unable 1990 Walking robots explore the surface of Mars. 
to respond to its environment—capable only of 1996 Orbiting robot factories construct solar power 
unvarying, repetitive tasks. stations. 

1975 Robots with touch sensing begin to do precision 2000 and beyond: Seif-replicating robots terraform 
assembly the cosmos. 

1981 Robots are no longer blind—silhouette vision 
arrives. 


1982 Robots feel with an artificial skin. 


This future is unfolding today exclusively in 
the pages of Hobotics Aga. Every two 
months we bring you the latest state-of- 
1986 Robots adapt to the unstructured human envi- the-art robotic technology—from artificial 
ronment. intelligence to automated robotic 
1987 Reasoning robots hear and speak human factories, lo personal robots. 
speech. Join us in Ihe robotics age. 


The advances that make this a picture of our future are happening today. 
Robotics Age Magazine, Post Office Box 423, Tujunga, California 91042 


Ciarcia iit Cellar 


Build a Z8-Based Control 
Computer with BASIC, Part 2 


The Z8-BASIC Microcomputer 
system described in this two-part 
article is unlike any computer pre- 
sently available for dedicated control 
applications. Based on a single-chip 
Zilog Z8 microcomputer with an on- 
board tiny-BASIC interpreter, this 
unit offers an extraordinary amount 
of power in a very small package. It is 
no longer necessary to use expensive 
program-development systems. Com- 
puter control can now be applied to 
many areas where it was not 
previously cost-effective. 

The Z8-BASIC Microcomputer is 
intended for use as an intelligent con- 
troller, easy to program and inexpen- 
sive enough to dedicate to specific 
control tasks. It can also serve as a 
low-cost tiny-BASIC computer for 
general interest. Technical specifica- 
tions for the unit are shown in the “At 
a Glance" box on page 52. 

Last month I described the design 
of the Z8-BASIC Microcomputer 
hardware and the architectures of the 
Z8671 microcomputer component 
and 26132 32 K-bit Quasi-Static 
Memory. This month I'd like to con- 
tinue the description of the tiny- 
BASIC interpreter, discuss how the 
BASIC program is stored in memory, 
and demonstrate a few simple appli- 
cations. 


Process-Control BASIC 
The BASIC interpreter contained in 


Copyright © 1981 by Steven A Ciarcia. 
All nghts reserved. 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


ROM (read-only memory) within the 
28671 is officially called the Zilog 
BASIC/Debug monitor. It is essen- 
tially a2 K-byte integer BASIC which 
has been optimized for speed and 
flexibility in process-control applica- 
tions. 


Photo 1: Z8-BASIC Microcomputer. With the two "RAM" jumpers installed, it is 


There are 15 keywords: GOTO, 
GO@, USR, GOSUB, IF...THEN, 
INPUT, IN, LET, LIST, NEW, REM, 
RUN, RETURN, STOP, PRINT (and 
PRINT HEX). Twenty-six numeric 
variables (A through Z) are sup- 
ported; and numbers can be ex- 
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configured to operate programs residing in the Z6132 Quasi-Static Memory. À 
four-position DIP (dual-inline pin) switch (at upper right) sets the serial data rate 
for communication with a user terminal connected to the DB-25S RS-232C con- 
nector on the top center. The reset button is on the top left. 
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pressed in either decimal or hexadeci- 
mal format. BASIC/Debug can 
directly address the 785 internal 
registers and all external memory. 
Byte references, which use the “@” 
character followed by an address, 
may be used to modify a single 
register in the processor, an I/O port, 
or a memory location. For example, 
(04096 specifies decimal memory 
location 4096, and @%F6 specifies 
the port-2 mode-control register at 
decimal location 246. (The percent 
symbol indicates that the characters 
following it are to be interpreted as a 
hexadecimal numeral.) To place the 
value 45 in memory location 4096, 
the command is simply, (24096 — 45 
(or (2 %1000-- %2D). 

Command abbreviations аге stan- 
dard with most tiny-BASIC interpre- 
ters, but this interpreter allows some 
extremes if you want to limit program 
space. For example: 


IF 1» X THEN GOTO 1000 
can be abbreviated 
IF 17 X 1000 


PRINT"THE VALUE IS ";S 


Photo 2: The Z8/Micromouth demonstrator. А Z8-BASIC Microcomputer is 


can be abbreviated 
"THE VALUE 15 ":5 


IF X=Y THEN IF Y=Z 

THEN PRINT “Х-2” 
can be abbreviated 

IF X=Y IF Y=Z “X=Z" 


One important difference between 
most versions of BASIC and Zilog's 
BASIC/Debug is that the latter 
allows variables to contain statement 
numbers for branching, and variable 
storage is not cleared before a pro- 
gram is run. Statements such as 
GOSUB X or СОТО A*E—Z are 
valid. It is also possible to pass values 
from one program to another. These 
variations serve to extend the capa- 
bilities of BASIC/Debug. 

In my opinion, the main feature 
that separates this BASIC from others 
is the extent of documentation sup- 
plied with the Z8671. Frequently, a 
computer user will ask me how he can 
obtain the source-code listing for the 
BASIC interpreter he is using. Most 
often, I have to reply that it is not 
available. Software manufacturers 
that have invested many man-years 
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configured to run a ROM-resident program that exercises the Micromouth speech 
synthesizer presented in the June Circuit Cellar article. A Micromouth board 
similar to that shown on the left is mounted inside the enclosure. Six pushbutton 
switches, connected to a parallel input port on the Z8 board, select various 
speech-demonstration sequences. Тһе Micromouth board is driven from a second 


parallel port on the Z8 board. 
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At a Glance 


Name 
Z8-BASIC Microcomputer 


Processor 

Zilog Z8-family Z8671 8-bit microcamput- 
er with programmable (read/write) 
memory, read-only memory, and I/O in a 
single package. The 28671 includes а 

2 K-byte tiny-BASIC/Debug resident in- 
terpreter in ROM, 144 internal 8-bit 
registers, and 32 [/O lines. System uses 
7.3728 MHz crystal to establish clock 
rate. Two interna] and four external inter- 
гирё. 


Метогу 

Uses 26132 4 K-byte Quasi-Static 
Memory (pin-compatible with 2716 and 
2732 EPROMs); 2 K-byte ROM in 28671. 
Memory externally expandable to 62 K 
bytes of program memory and 62 K bytes 
of data memory. 


Input/Output 

Serial port; RS-232C-compatible and 
switch-selectable to 116, 150, 300, 1200, 
2400, 4800, and 9600 bps. 

Parallel 1/О: two parallel ports; one 
dedicated to input, the other bit- 
programmable as input or output; pro- 
grammable interrupt and handshaking 
lines; LSTTL-compatible. 

External 1/О: 16-bit address and 8-bit 
bidirectional data bus brought out to ex- 
pansion connector, 


BASIC Keywords 

GOTO, GO@, USR, GOSUB, 

IF... THEN, INPUT, LET, LIST, NEW, 
REM, RETURN, RUN, STOP, IN, 
PRINT, PRINT HEX. Integer 
arithmetic/logic operators: +, —, /, *, 
and AND; BASIC can call machine- 
language subroutines for increased execu- 
tion speed; allows complete memory and 
register interrogation and modification. 


Power-Supply Requirements 

+5 V t5% at 250 mA 

+12 V +10% at 30 mA 

—12 V +10% at 30 mA 

(The 12 V supplies are required only for 
RS-232C operation.) 


Dimensions and Connections 

4- by 4%-inch board; dual 22-pin 
(0.156-inch) edge connector. 25-pin RS- 
232C female D-subminiature (ОВ-255) 
connector; 4-pole DIP-switch data-rate 
selector, 


Operating Conditions 

Temperature: 0 to 50°C (32 to 122*F) 
Humidity: 10 to 90% relative humidity 
(noncondensing) 
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Apple isa 
registered irndemark 
of Apple Computer, Inc. 
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®» Comprehensive 4 

The enormous file capaci C ee 
11 assures you of the ability to develop 
virtually any imaginable software system. 
And you can do so with ease since ALD 
System 11 edits with the simplicity of a word 
processor. 

ALD System Н, Powerful yet convenient. 
The first choice о! professionals. 


The best comes last. Both new 
programs are available for the 
Apple I! or Apple Ill. 
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in a BASIC interpreter are not easily 
persuaded to give away its secrets. 
In most cases, however, a user 
merely wants to know the location of 
the GOSUB...RETURN address stack 
or the format and location of stored 
program variables. While the source 
code for BASIC/Debug is also not 
available (because the object code is 
mask-programmed into the ROM, 
you couldn't change it anyway), the 
locations of all variables, pointers, 
stacks, etc, are fixed, and their stor- 
age formats are defined and described 
in detail. The 60-page BASIC/Debug 
user's manual contains this informa- 
tion and is included in the 200 pages 


FFFF 

FFFD —— Data-rate switches 
Remainder 
undefined 

C000 

BFFF 


User-memory and !/O- 
expansion area 


8000 
7FFF 


undefined 


2000 


17FF 
On-board 4 K bytes of read/write 
memory or EPROM 


800 
7FF 
BASIC/Debug ROM 
100 
FF 
78 registers 
00 
Figure 1: A simplified hexadecimal 


memory map of the Z8-BASIC Micro- 
computer. 


of documentation supplied with the 
Z8-BASIC Microcomputer board. 
(The documentation is also available 
separately.) 


Memory Allocation 

Z8-family microcomputers distin- 
guish between four kinds of memory: 
internal registers, internal ROM, ex- 
ternal ROM, and external read/write 
memory. (A slightly different dis- 
tinction can also be made between 
program memory and data memory, 
but in this project this distinction is 
unnecessary,) The register file resides 
in memory-address space in hexadeci- 
mal locations 0 through FF (decimal 0 
through 255). The 144 registers in- 
clude four 1/О- (input/output) port 
registers, 124 general-purpose regis- 
ters, and 16 status and control regis- 
ters, (No registers are implemented in 
hexadecimal addresses 80 through EF 
[decimal addresses 128 through 239]). 

The 2 K-byte ROM on the Z8671 
chip contains the BASIC/Debug in- 
terpreter, residing in address space 
from address O to hexadecimal 7FF 
(decimal 0 to 2047). External memory 
starts at hexadecimal address 800 
(decimal 2048). A memory map of the 
Z8-BASIC Microcomputer system is 
shown in figure 1, 

When the system is first turned on, 
BASIC/Debug determines how much 
external read/write memory is avail- 
able, initializes memory pointers, and 
checks for the existence of an auto- 
start-up program. In a system with 
external read/write memory, the top 
page is used for the line buffer, 
program-variable storage, and the 
GOSUB...RETURN address stack. 
Program execution begins at hexadec- 
imal location 800 (decimal 2048). 

When BASIC/Debug finds no ex- 
ternal read/write memory, the inter- 
nal registers are used to store the vari- 
ables, line buffer, and GOSUB...RE- 
TURN stack. This limits the depth of 
the stack and the number of variables 
that can be used simultaneously, but 
the restriction is not too severe in 
most control applications. Їп a sys- 
tem without externa] memory, auto- 
matic program execution begins at 
hexadecimal location 1020 (decimal 
4128). 


GUARANIEED RELIABLE 


FOR 2 FULL 


Unprecedented product reliability deserves an 
unprecedented warranty. IMS International 
provides its dealers with both. 


Our commitment is real. 


We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered. 


The success of our dealers will insure our 
continued growth. That's why IMS International 


YEARS. 


is committed to providing every IMS dealer with 
these distinct advantages in today's marketplace: 


ө 2 year warranty 

e Low retail cost 

ө Best margins in the industry 

e Protected territories 

e Full factory technical support 

e Complete system delivery in 30 days 

e Comprehensive advertising and promotional 
support 


For more information about IMS International's 
"Reliables" and our unique dealer plan, call 
714/978-6966 or write us: 


"à 2800 Lockheed Way 
UMIS ) Carson City, NV 89701 
INTERNATIONAL Telex: 910-395-6051 
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In a system that uses an external 
2 K-byte EPROM (type 2716), wrap- 
around addressing occurs, because 
the state of the twelfth address line on 
the address bus (A11) is ignored. (А 
4 K-byte type-2732 EPROM device 
does use А11.) A 2716 EPROM de- 
vice inserted in the Z6132's memory 
socket will read from the same mem- 


ory cells in response to accesses to 
both logical hexadecimal addresses 
800 and 1000. Similarly, hexadecimal 
addresses 820 and 1020 will be treated 
as equivalent by the 2716 EPROM. 
Therefore, when a 2 K-byte 2716 
EPROM is being used, the auto-start 
address, normally operating at hexa- 
decimal 1020, will begin execution of 


Listing 1: Simple illustration of BASIC program storage in the Z8-BASIC Microcom- 


puter. 
100 P R [ N 
800 00 64 50 52 49 4E 
E S T М 
BOA 45 53 54 22 00 FF 


м Т 
20 22 54 


qa 


FF 


Listing 2: A multiple-line illustration of BASIC program storage. 


100 A25 
200 Bz6 
3005 “А“В«“А“В 
100 A - S 
800 Q0 6 41 3D 35 00 
6 3005 м А 


BOA 36 00 OB BD 


22 
В14 3B 41 2A 42 00 FF 


GET YOUR SHARE OF THE MICRO MARKET! 
IF A NUDGE IS ALL YOU NEED, READ ON... 


HARDWARE — Boards, systems and support at the right 
price, featuring CCS, Televideo and others. 


SOFTWARE — Many industry-standard packages and 
some unique surprises, such as: 


AUTOGEN — 


REAL Еһ - 


í 
кү 


56 August 1981 © BYTE Publications Inc 


interactively reconfigure your CP/M* BIOS. 
Bring new peripherals on-line quickly. 


Analyze your English prose. Measure how 
easy or hard |i js to read. 


Circle 235 on inquiry card. 


any program beginning at hexadeci- 
mal location 820. For the purposes of 
this discussion, you may assume that 
programs stored in EPROM use type- 
2716 devices and that references to 
hexadecimal address 820 also apply 
to hexadecimal address 1020. 


Program Storage 

The program-storage format for 
BASIC/Debug programs is the same 
in both types of memory. Each 
BASIC statement begins with a line 
number and ends with a delimiter. If 
you were to connect a video terminal 
or teletypewriter to the RS-232C 
serial port and type the following 
line: 


100 PRINT "TEST" 


it would be stored in memory begin- 
ning at hexadecimal location 800 as 
shown in listing 1. 

The first 2 bytes of any BASIC 
statement contain the binary equiva- 
lent of the line number (100 decimal 
equals 64 hexadecimal) Next are 
bytes containing the ASCII (Ameri- 
can Standard Code for Information 
Interchange) values of characters in 
the statement, followed by a delimiter 
byte (containing 00) which indicates 
the end of the line. The last statement 
in the program (in this case the only 
one) is followed by 2 bytes containing 
the hexadecimal value FFFF, which 
designates line number 65535. 

The multiple-line program in listing 
2 further illustrates this storage for- 
mat. 

One final example of this is il- 
lustrated in listing 3 on page 58. Here 
is a program written to examine itself. 
Essentially, it is а memory-dump 
routine which lists the contents of 
memory in hexadecimal. As shown, 
the 15-line program takes 355 bytes 
and occupies hexadecimal locations 
800 through 963 (decimal 2048 
through 2499). І have dumped the 
first and last lines of the program to 
further demonstrate the storage 
technique. 

I have a reason for explaining the 
internal program format. One of the 
useful features of this computer is its 
ability to function with programs re- 
siding solely in EPROM. However, 


CIS COBOL" software with FORMS-2" 
for Apple II? computers is here. Now. 
From Micro Focus. 

Apple II users... the wait is over. And your pa- 
tience has paid off. Now you can create serious 
business programs with the world's most popular 
professional programming language—COBOL. 
And, run them on the industry standard operating 
system—CP 


COBOL —the only standard lan- 
guage designed exclusively for 
business programming. 

COBOL gives you programs 
that are easy to write, easy to 
read, easy to maintain and easy 
to learn. 


А complete program in 
20 minutes. 
FORMS-2, a COBOL 
source-code gen- 
erator, lets you 
begin with a 
blank screen... 
and end with a 
fully-operational 
program. 
FORMS-2 gener- 
ates standard 
COBOL code. 
You can use it as 
is. Or build on it 
to create even 
more sophisti- 
cated programs. 


Business computer 

compatibility. 

CIS COBOL on Apple II is standard COBOL. 
(ANSI X3.23-1974) With it, you have the broadest 
applications flexibility available today. And the 
most reliable. 

Powerful file handling. 

You can grow with CIS COBOL. It provides you 
with all the power of ANSI COBOL file handling. 


Underlying B-tree technology takes care of large 
ISAM files . . . fast. 
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Quick, convenient program development. 

With CIS COBOL and FORMS-2, you have your 
very own low-cost tools that allow you to get work 
done faster and less expensively than ever before. 
Features include interactive debug, fast compile- 
and-go, interactive screen creation and dynamic 
loading of modules. 


GSA approved. 


CIS COBOL is certified on Apple II by the Gen- 

eral Services Administration. Which means it's 

been tested, re-tested and tested again... all un- 
der the most demanding conditions. No wonder 
it's been chosen for use by over 25 of the 
world's leading computer manufacturers. 


See your Apple dealer for a demonstration. 


Don't wait any longer. Get all the details about 
CIS COBOL and 
FORMS-2 today. 
For further informa- 
tion, visit your near- 
est Арріе dealer. Or 
call us at (408) 248- 
3982 for a FREE 
fact-filled brochure. 


CIS COBOL and FORMS- 
2 are trademarks of Micro 
Focus, Inc. Apple II is a 
registered trademark of A rade 
Computer Inc, CP/M i ч atr 

mark of Digital Research 


( ( MICRO FOCUS" 


The COBOL Company 


Micro Focus, Inc. 

Бан Civic Center Dr., Santa Clara, CA 95050 
Tel: (408) 248-3982 

Telex: 171135 MISSION SNTA 


Micro Focus LTD. 

58 Acacia Rd., London N.W. 8, ENGLAND 
Tel: (01) 722-8843/4/5/6/7 

Telex: 28536 MICROF G 


the EPROMs must be programmed 
externally. While I will explain how 
to serially transmit the contents of the 
program memory to an EPROM pro- 
grammer, some of you may have on- 
ly a manual EPROM programmer or 
one with no communication facility. 
But if you are willing to spend the 


time, it is easy to print out the con- 
tents of memory and manually load 
the program into an EPROM device. 


Dedicated-Controller Use 

The Z8-BASIC Microcomputer can 
be easily set up for use in intelligent 
control applications. After being 


Listing 3: А program (listing 3a) that examines itself by dumping the contents of mem- 
ory in printed hexadecimal form. Listing 3b shows the first and last lines of the program 


as dumped during execution. 


(3a) 

100 
102 
103 
105 
107 
110 
120 
130 
140 
150 
180 
200 
250 
300 
410 


(3b) 
: RUN 


РКІМТІРКІМТ 

ХВ А=Х+Є 
РКІМТ"АПШПКЕ55 

FRINT HEX Хә)" a 
GOSUR 300 

X=X+1 

IF Х-В THEN GOTO 180 
GOTO 120 

IF Х>-А THEN 250 
FRINTS PRINT? R=X+8:GOTO 
PRINT: STOP 
FRINT НЕХ (@X)3s3 
RETURN 


FRINT'ENTER START ADRESS FOR HEX .: 
РКІМГ"“ТНЕ LIST IS HOW MANY BYTES LONG "$ INFUT С 


FRINT* 


DUME INFUT X 


BATA" ЕКІМТ 


110 


t$ 


ENTER START ADDRESS FOR HEX DUMP ? 2048 


THE LIST IS HOW MANY BYTES LONG ? 30 


ADDRESS DATA 
100 E R I 
800 0 64 50 52 49 
E N T E R 
808 45 4E 54 45 52 
A R T sp A 
B10 4] 52 5а 20 41 
E S S sp F 
818 45 53 53 20 46 
:RUN 


N T T 
4E 54 22 
sp S Т 
20 53 54 

р р R 
44 44 52 
о R 8p 
4F 52 % 


ENTER START ADDRESS FOR HEX DUMP ? 2360 


THE LIST IS HOW MANY BYTES LONG ? 45 


ADDRESS DATA 
о P 300 
938 4F 50 0 1 2С 
N T sp H E 
940 4E 5а 20 48 45 
@ X ) ; : 
948 40 58 29 ЗВ ЗА 
i N T " ap 
950 49 4Е 54 22 20 
310 R E 
958 0 1 36 52 45 
N 65535 
960 AE 0 ЕЕ FF 0 
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tested and debugged using a terminal, 
the control program can be written 
into an EPROM. When power is ap- 
plied to the microcomputer, execu- 
tion of the program will begin auto- 
matically. 

The first application I had for the 
unit was as a demonstration driver 
for the Micromouth speech-processor 
board I presented two months ago in 
the June issue of BYTE. (See "Build a 
Low-Cost Speech-Synthesizer Inter- 
face," in the June 1981 BYTE, page 
46, for a description of this project, 
which uses National Semiconductor's 
Digitalker chip set.) It's hard to dis- 
cuss a synthesized-speech interface 
without demonstrating it, and I didn't 
want to carry around my big com- 
puter system to control the Micro- 
mouth board during the demonstra- 
tion. Instead, I quickly programmed 
a Z8-BASIC Microcomputer to per- 
form that task. While I was at it, I set 
it up to demonstrate itself as well. 

The result (see photo 2 on page 52) 
has three basic functional com- 
ponents. On top of the box is a 
Z8-BASIC Microcomputer (herein- 
after called the "Z8 board") with a 
2716 EPROM installed in the memory 
integrated-circuit socket, the 
Z8-board power supply (the wall- 
plug transformer module is out of 
view), and six pushbutton switches. 
Inside the box is a prototype version 
of the Micromouth speech-processor 
board (a final-version Micromouth 
board is shown on the left). 

The Micromouth board is jumper- 
programmed for parallel-port opera- 
tion (8 parallel bits of data and a 
data-ready strobe signal) and con- 
nected to I/O port 2 on the Z8 board. 
The Micromouth BUSY line and the 
six pushbuttons are attached to 7 in- 
put bits of the Z8 board's input port 
mapped into memory-address space 
at hexadecimal address FFFD 
(decimal 65533). 

The most significant 3 bits of port 
FFFD are normally reserved for the 
data-rate-selector switches, but with 
no serial communication required, 
the data rate is immaterial and the 
switches are left in the open position. 
This makes the 8 bits of port FFFD, 
which are brought out to the edge 
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[INTRODUCTION TO PASCAL 


by Rodnay Zaks is a simple yet comprehensive guide to 


standard and UCSD Pascals: step-by-step presentation 
with exercises for beginners, complex concepts and 
extensive appendices for experienced programmers. 
An indispensible book for everyone who wants to 
learn Pascal programming. 

320 pp., 100 illustr., Ref. P310, $14.95 

LITHE PASCAL HANDBOOK 

by Jacques Tiberghien is an easy-to-read, easy-to-use 
dictionary containing all the features for most existing 
versions of Pascal (Standard, Jensen-Wirth, OMSI, 
UCSD, HP1000, Pascal/Z). Over 180 entries, arranged 
alphabetically; each includes definition, description, 
syntax diagram, details of implementation, variations 
and examples. The perfect reference tool for any 
Pascal user. 

500 pp., 150 illustr., Ref. P320, $14.95 
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LIPASCAL PROGRAMS FOR SCIENTISTS 
AND ENGINEERS 

by Alan Miller is a comprehensive collection of 
frequently used algorithms for scientific and technical 
applications programmed in PASCAL. This time saving 
book includes programs for curve fitting, approxima- 
tions, random number generation, integrals, statistical 
techniques and тоге, 

250 pp., 80 illustr, Ref. P340 — $16.95 paper, [11$25.00 cloth 
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STATE |. 1. ZIP 
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connector, available for external in- 
puts. In this case, pressing one of the 
six pushbuttons selects one of six 
canned speech sequences. 

Coherent sentences are created by 
properly timing the transmission of 
word codes to the speech-processor 
board, This requires nothing more 
than a single handshaking arrange- 


ment and a table-lookup routine (but 
try it without a computer sometime). 
The program is shown in listing 4a. 
The first thing to do is to configure 
the port-2 and port-3 mode-control 
registers (hexadecimal F6 and F7, or 
decimal 246 and 247). Port 2 is bit- 
programmable. For instance, to con- 
figure it for 4 bits input and 4 bits out- 


Listing 4: А program (listing 4a) that demonstrates the functions of the Micromouth 
speech synthesizer, operating from a type-2716 EPROM. The simple I/O-address 
decoding of the Z8 board allows use of the round-figure address of 65000. The program 
uses a table of vocabulary pointers that has been previously stored in the EPROM by 
hand, Listing 4b shows a dump of the memory region occupied by the program, prov- 
Ing that storage of the BASIC source code starts at hexadecimal location 820. 


(4а) 

100 @246=0: @247=113 

110 X=@65000 :А-%1400 

120 IF X-254 THEN (02-0 

130 IF X=253 THEN GOTO 500 

140 IF X-251 THEN A=A+32 :GOTO 500 

150 IF X=247 THEN A=A+64 :GOTO 500 

160 IF X-239 THEN A=A+96 :GOTO 500 

170 IF X-223 THEN A=A+128 :GOTO 500 

180 IF X-222 THEN N=0 :GOTO 300 

200 GOTO 110 

300 @2=N :N=N+1 :IF N-143 THEN 110 

310 IF @65000<129 THEN 310 

320 GOTO 300 

500 @2=@A :А=А+1 

510 IF 865000«129 THEN 510 

520 IF 8A-255 THEN GOTO 110 

530 GOTO 500 

1000 0-2048 

1005 w=0 

1010 PRINT HEX(@Q) ,:0=0+1 

1015 W=W+1 :IF W=8 THEN PRINT" ":GOTO 1005 
1020 IF Q=4095 THEN STOP | 

1030 GOTO 1010 H 

(4b) 

:goto 1000 

FF FF FF FF FF FF 
FF FF FF FF FF FF 
FF FF FF FF FF FF 
FF FF FF FF FF FF 
0 64 40 32 34 36 
3A 40 32 34 37 3D 
33 0 0 6E 58 3D 
35 30 30 30 20 3A 
25 31 34 30 30 0 
49 46 20 58 3D 32 
20 54 48 45 4E 20 
0! AT 1015 
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put, you would load FO into register 
F6 (246). In this case, I wanted it con- 
figured as 8 output bits, so I typed in 
the BASIC/Debug command @246=0 
(set decimal location 246 to 0). 

The data-ready strobe is produced 
using one of the options on the 285 
port 3, А 28 microcomputer has 
data-available and input-ready hand- 
shaking on each of its 4 ports. To set 
the proper handshaking protocol and 
use port 2 as I have described, a code 
of hexadecimal 71 (decimal 113) is 
placed into the port-2 mode-control 
register. The BASIC/Debug com- 
mand is (2247 = 113. Тһе RDY2 and 
DAV2 lines on the 28671 are con- 
nected together to produce the data- 
available strobe signal. 

Lines 1000 through 1030 in listing 
4a have nothing to do with demon- 
strating the Micromouth board. They 
form a memory-dump routine that il- 
lustrates how the program is stored in 
memory, You notice from the mem- 
ory dump of listing 4b that the first 
byte of the program, as stored in the 
ROM, begins at hexadecimal location 
820 (actually at 1020, you remember) 
rather than 800 as usual. This is to 
help automatic start-up. The program 
could actually begin anyplace, but 
you would have to change the pro- 
gram-pointer registers (registers 8 and 
9) to reflect the new address. The 32 
bytes between 800 and 820 are re- 
served for vectored addresses to op- 
tional user-supplied I/O drivers and 
interrupt routines. 


Programming the EPROM 

The first EPROM-based program I 
ran on the Z8-BASIC Microcomputer 
was manually loaded, I simply 


FF FF 
ЕР FF 
FF FF 
FF FF 
3D 30 
31 31 
40 36 
41 3D 
0 78 
35 34 
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The System/48 is the outstanding office automation com- 
puting system for the 80's it's so productive we call il 
MAGIC^. Look at these features: 

One to eight interaclive users per node 

Data management system 

Report generator 

Query processor 

Screen format generator 

Automalic interface code generalor 

Up to "4% Mbytes of user memory 

Winchester disk with 18-million bytes (formatted 

capacity) 

15-minute mean-time-to-repair 

Built-in protection from line-vollage spikes, noise, and 

brownouts 

And, it features MAGIC*, the Operating System that gets 
things done faster than you can say abracadabra because 
of its multi-keyed Indexed-Sequential Access Method and 
flexible file-organization. MAGIC* also offers nigh Security, 
with password protection. MAGIC* supports global or local 
prinlers for as many users as desired. 


MAGIC? also includes DataMagic il — TEI's red-hot data- 
base manager. DalaMagic Il has even more tricks up its 
sleeve — like automatic or manual record-lock protection 
and automatic transaction backout to protect the database. 
And it runs application Software written for CP/M 2.X. 

Take а MAGIC” leap into the future! 

Arrange to attend one of our regularly scheduled System/ 
48 workshops (RSVP). 


OE M and Dealer Inquiries Invited 


5075 S. LOOP EAST, HOUSTON. TX. 77033 
(713) 738-2300 TWX. 910-881-3639 
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| if you have anything 


to do with small 
computers, you 
should be reading 
the Carl Helmers 


PERSONAL 
COMPUTER 
LETTER 

every month! 


You won't want to miss a single issue of 
the new Personal Computer Letter... 

a monthly publication of comprehen- 
sive studies on issues ing design, 
implementation, and applications of 
small computer systems. The Personal 
Computer Letter is a journal compiled 
and edited by Carl Helmers, co-founder 
and first editor of Byte ne. Here 
is valuable information in professionally 
prepared format about small com- 
puters, software, peripherals, trends in 
the industry, and new ideas. We accept 
no advertising, and the information 
provided is available nowhere else. 
MR for ES Vei es e 
market strategists, product ers 
and authors in the small eee field, 
each 12 to 16-page issue contains 
analysis and design studies by many 

of the personal computer industry's 
foremost experts. For example, the 
current issue covers: Intelligent Serial 
Line Filters: Exploring a family of 
application oriented product ideas. 
Subscribe today. Mail the coupon with 
your check for $200 for the next 12 
monthly issues. Sample issues at 

$25 per copy, applicable to a full 

year's subscription. 


NORTH AMERICAN 
TECHNOLOGY, INC. 
Strand Building 

174 Concord St, 
Peterborough, NH 03458 
(603) 924-6048 


[1 Endosed is my $200 check or 
money order for the next 12 issues 
of the Personal Computer Letter. 

LJ Enclosed is my $25 check or money 
order for a sample issue, applicable 
to subscription price. 

NAME 

ADDRESS 

CITY 


STATE ZIP 
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Photo 3: Type-2716 EPROM programmer, adapted from "Program Your Next 
EROM in BASIC" (March 1978 BYTE, page 84). The circuit, which is driven 
through parallel ports, programs a 2716 in about 214 minutes and is controlled by 


a BASIC program. 


printed out the contents of the Z6132 
memory using the program of listing 
3 and entered the values by hand into 
the EPROM programmer. This is fine 
once or twice, but you certainly 
wouldn't want to make a habit of it. 
Fortunately, there are better alterna- 
tives if you have the equipment. 

Many EPROM programmers are 
peripheral devices on larger computer 
systems. In such cases, it is possible to 
take advantage of the systems' capa- 
bilities by downloading the 28 рго- 
gram directly to the programmer. 

The programmer shown in photo 3 
is a revised version of the unit I 
described in a previous article, "Pro- 
gram Your Next EROM in BASIC" 
(March 1978 BYTE, page 84). It was 
designed for type-2708 EPROMs, but 
1 have since modified it to program 
2716s instead. All I had to do was 
lengthen the programming pulse to 
50 ms and redefine the connections to 
four pins on the EPROM socket. It 
still is controlled by a BASIC pro- 
gram and takes less than 2% minutes 
to program a type-2716 EPROM de- 
vice. Refer to the original article for 
the basic design. 

Normally, the LIST function or 
memory-dump routine cannot be 


used to transmit data to the EPROM 
programmer because the listing is 
filled with extraneous spaces and car- 
riage returns. It is necessary to write a 
program that transmits the contents 
of memory without the extra charac- 
ters required for display formatting. 
The only data received by the 
EPROM programmer should be the 
object code to load into the EPROM. 

In writing this program we can take 
advantage of the 785 capability of 
executing machine-language pro- 
grams directly through the USR and 
GO@ commands. The serial-input 
and serial-output subroutines in the 
BASIC/Debug ROM can be executed 
independently using these com- 
mands. The serial-input driver starts 
at hexadecimal location 54, and the 
serial-output driver starts at hexadec- 
imal location 61. Transmitting a sin- 
gle character is simply done by the 
BASIC statement 


GOQ %61,C 
where C contains the value to be 
transmitted. A serial character can be 
received by 


C=USR (%54) 


Circle 278 on Inquiry сага. ——> 


TRS-80 ^id 


Products that set Precedents. 


. CBASIC II" CP/M$ 


aces WORD PROCESS! 
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What can you honestly 
expect from an interactive 
data terminal that costs only 
$369?* 


| Well, to begin with, color graphics. 
м” НСА" VP-3301 has unique color-locking circuitry that gives 


. you sharp, Jitter-free color graphics and rainbow-free characters. 


Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats. RS232C and 
20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust- 
proof keyboard for hostile environments. 


The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through ап RF modulator.” It 
serves a wide variety of industrial, educational, business and 
individual applications including communication with time 
sharing and data base networks such as those provided by 
Dow Jones News/Retrieval Service, CompuServe and Source. 


All this—for the low price of $369. And it's made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 
RCA MicroComputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 


** Model VP-3303 with bullt-In RF modulntor—$389. | 
*Sugpested user price. Monitor and modem not included. | 
| 
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Listing 5: BASIC statements that print out 
the entire contents of the 4 K bytes of user 
memory, for use with a communicating 
EPROM programmer. 


1000 X= %800 :REM BEGINNING OF 
USER MEMORY 

1010 GO@ 9561, X :REM TRANSMIT 
CONTENTS OF LOCATION X 

1020 X=X+1 ЛЕ Х = %1801 THEN 
STOP 

1030 GOTO 1010 


Listing 6: À simple BASIC program seg- 
ment to demonstrate the concept of the 
"black box" method of modifying data be- 
ing transmitted through the Z8-BASIC 
Microcomputer. 


100 0246 =0:@247=113 :REM SET PORT 
2 TO BE OUTPUT 

110 @2=X :REM X EQUALS THE DATA 
TO BE TRANSMITTED 


where the variable C returns the 
value of the received data. 

To dump the entire contents of the 
76132 memory to the programmer, 
the statements in listing 5 should be 
included at the end of your program. 

Execution begins when you type 
GOTO 1000 as an immediate-mode 
command and ends when all 4К 
bytes have been dumped. The trans- 
mission rate (110 to 9600 bps) is that 
selected on the data-rate-selector 
switches. 

Conceivably, this technique could 
also be used to create a cassette-stor- 
age capability for the Z8 board. In 
theory, a 3- or 4-line BASIC program 
can be entered in high memory (you 
can set the pointer to put the program 
there) to read in serial data and load it 
in lower memory. Changing the pro- 
gram pointer back to hexadecimal 
800 allows the newly loaded program 
to be executed. Since the Z8-BASIC 
Microcomputer already has a serial 
I/O port, any FSK (frequency-shift 
keyed) modem and cassette-tape re- 
corder can be used for cassette data 
storage. 


| I/O for Data Acquisition 


Data acquisition for process con- 
trol is the most likely application for 
the Z8-BASIC Microcomputer. Low- 


Customizable 


The Unique Difference that Sets 
VEDIT Apart in Full Screen Editors 


Total user customizability is a predominate reason that 
over a thousand users find VEDIT the easiest to use full screen 
editor. It makes VEDIT the only editing package which allows 
you to determine your own keyboard layout and use the cursor 
and special function keys on any terminal having them. And 
only VEDIT fully supports all of the newly available terminals. It 
тау come as a surprise to you, that with any other editor or word 
processor, you will have to memorize obscure control 
characters or multi-character sequences, while your terminal's 
extra keys and editing functions go unused. The customization 
extends to setting the default tab positions, scrolling methods 
and much more. It's almost like designing your own editor for 
your system, applications and preferences. And all of this is 
easily done with the setup program which requires no 
programming knowledge or 'patches', but simply prompts you 
to press a key or enter a parameter. 


Unequaled Hardware Support 


Тһе CRT version supports all terminals by allowing you to 
select during setup which terminal VEDIT will run on. Features 
such as line insert and delete, reverse scroll, status line and 
reverse video are used on 'smart terminals. All screen sizes are 
supported, including large ones such as the 60 X 80 format on 
the Ann Arbor Ambassador terminal. Special function keys on 
terminals such as the Heath H19, Televideo 920C and IBM 
3101, and keyboards producing 8 bit codes are all supported. 
The memory mapped version is extremely flexible and supports 
bank select and hardware cursors such as on the SSM VB3. 
With this level of customizability and hardware support, you will 
feel for the first time that the software was optimally designed for 
your system. 


Fully Compatible Replacement for Ed 


Since VEDIT creates and edits standard text files of up to 
one diskette in length, it serves as a replacement for the CP/M 


standard editor ED. Of course, you benefit from the fastest and 
easiest to use ‘What you see is what you get’ type full screen 
editing available, fast disk access and an editor which takes up 
only 12K of your valuable memory space. With VEDIT you will 
never again need or want to use the slow and tedious ED. 


Special Features 


VEDIT is more than just a full screen editing replacement 
for ED, it gives you many new editing capabilities, such as a 
scratchpad buffer for moving and rearranging sections of text, 
complete file handling on multiple drives and iteration macros. 
Amoung its special features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and PL/I, and other special facilities for Assernbler and COBOL. 
A real time saver is the ability to insert a specified line range of 
another file anywhere in the text. Unlike most software, VEDIT 
will even tolerate your mistakes. For example, one key will 
‘Undo’ the changes you mistakenly made to a screen line, and 
the disk write error recovery lets you delete files or insert another 
disk should you run out of disk space. 


Ordering 
Many dealers carry VEDIT, or you may contact us for fast 
delivery. Specify the CRT version, your video board or 


microcomputer, the 8080, Z80 or 8086 code version, and disk 
format required. 


VEDIT for 8080 ог Z80: Disk and manual ............... $130 
VEDIT for CP/M-86: Disk and manual ./WEW) ,...,,...... $185 
Manual: Price refunded with software purchase ............ $15 


VISA or MASTERCARD Welcomed 


CP/M and MP/M are registered trademarks о! Digital Research, 
inc. Apple ІІ is a registered trademark of Apple Computer, inc. 
SoftCard is a trademark of Microsoft. TRS-BO is a trademark ol 
Tandy Corp. 


* North Star * Cromemco * Heath H8/H89 * SuperBrain * Apple ІІ Softcard * TRS-80 Model 11 & Model | 
Most other CP/M Systems with CRT or Memory Mapped Displays * MP/M * CP/M-B6 


CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


CompuView Products Inc. 


618 Louise, Ann Arbor, Michigan 48103 * Telephone (313) 996-1299 
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cost distributed control is practical, 
substituting for central control per- 
formed by a large computer system. 
Analog and digital sensors can be 
read by a Z8-BASIC Microcomputer, 
which then can digest the data and re- 
duce the amount of information (ex- 
periment results or control param- 
eters) stored or transmitted to a cen- 
tral point, Control decisions can be 
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made by the Z8-BASIC Microcom- 
puter at the process locality. 

The Z8 board can be used for 
analog data acquisition, perhaps us- 
ing an A/D (analog-to-digital) con- 
verter such as that shown in figure 2. 
This 8-bit, eight-channel A/D con- 
verter has a unipolar input range of 0 
to +5 У (although the A/D in- 
tegrated circuit сап be wired for 


Figure 2: Schematic diagram of an A/D 
converter. This 8-bit, eight-channel unit 
has a unipolar input range of 0 to +5 V, 
with the eight output channels addressed 
as І/О ports mapped into memory- 
address space at hexadecimal addresses 
BF00 through BFO7. 


bipolar operation), with the eight 
output channels addressed as I/O 
ports mapped into memory-address 
space at hexadecimal addresses BFOO 
through BF07 (decimal 48896 through 
48903). When the 78671 performs an 
output operation to the channel ad- 
dress, the channel is initialized for ac- 
quiring data, while data is read from 
the channel when the 28671 performs 
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Figure 3: Schematic diagram of an RS-232C serial output port for the “black box" communication application of the Z8-BASIC 


Microcomputer, The 28671 must 


be 


configured by software to provide 


the proper signals: one such signal, 


DAVZ, is dertued from two bits of I/O port 3 on the 28671. The pin numbers shown in the schematic diagram for P3, and P3, are 
pins on the 28671 device itself, not pins or sections on the card-edge connector, as are P2, through P2,, 


an input operation on the channel's 
address. 


Intelligent Communication 
Another possible use for the 
Z8-BASIC Microcomputer is as an in- 
telligent "black box" for performing 
predetermined modification on data 
being transmitted over a serial com- 


WIPLILIIS 
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munication line. The black box has 
two DB-25 R5-232C connectors, one 
for receiving data and the other for 
retransmitting it, The intelligence of 
the Z8-BASIC Microcomputer, acting 
as the black box, can perform prac- 
tically any type of filtering, condens- 
ing, or translating of the data going 
through. 


IEEE - 488 


Perhaps you have an application 
where continuous raw data is trans- 
mitted, but you would rather just 
keep a running average or flag devia- 
tions from preset limits at the central 
monitoring point rather than contend 
with everything, The Z8 board can be 
programmed to digest all the raw 
data coming down the line and pass 


2618 8 7 к 488 10 5-00 INTERFACE 


"Handles all IEEE- 488 1975/78 functions 

s|EEE 696(5-100) compatible 

®MBASIC subroutines supplied; no BIOS 
mods required 

„3 paral ports (B255A-5) 

2|ndustrial quality; burned in and tested 

E 

$375 [Dealer inquiries invited] 


DSW DIGITAL 
1524 REDWOOD DRIVE 


LOS ALTOS, CA 95030 1415) 966-1460 
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3! It's colossa al! Awesome Apple at st 
ces with v mm famous WordStar. And | 
т the; easily conquer the most beastly word 
fol re an Apple owner, this is one з 
re you won't want to miss! 


tile word processing software ever developed for micro- 
computers. Апа now it's available for Apple—thanks 
to the SoftCard from Microsoft, a Z-80-based circuit 
card that converts Apple to CP/M. And thanks to a 
new edition of WordStar formatted especially for Apple. 

You'll be glad to know our Apple edition contains 
all the features that have made WordStar the top 
banana in word processing: 

What you see is what you get. With WordStar the 
screen shows exactly what will get printed —including 
all format variables like page breaks, justification, and 
hyphenation. Аз soon as you type a change, it's 
onscreen. 

User friendly? Our menus give you so much help 
that most of the time you can leave your manual sitting 


ii oe after all, is the most powerful and — 


ur WordStar De] system. 


оге, that's where we come in. First, with WordStar. 

d next—since we don't monkey around when it 
comes to software—with Apple editions of our whole 
software family, all designed to work together: 

SpellStar™, а new WordStar option, will find your 
spelling and typing mistakes for you. MailMerge™, 
another WordStar option, makes it easy to combine 
files to produce personalized form letters. SuperSort™ 
takes on the biggest sorting, merging, and selecting 
jobs. And DataStar™ handles data entry, retrieval, and 
update with tremendous power and precision. 

Innovative excellence—that's what has made 
WordStar such a smash among micro users. Ánd that's 
what you'll find in MicroPro's entire family of business 
software—now available in Apple editions. 

Want more information about our Apple software? 
Clip the coupon. Cr, if you've really gone ape by now, 


k |55 if you love your Apple but wish it could do 
n 


on the shelf. Choose from four levels of help according just phone us for the name of your nearest dealer. | on 
to the job and your own experience. Wer. | »* 
WordStar has more talent than you may ever need. ot 

Its flexibility is simply awesome. From text typing to / е” 

the most complex word processing you сап imagine— | Ф YE С 

WordStar lets you sail through it all with ease ————— „ЛШ... Ж of | / 
е з "уе gone аре! 

and efficiency. INTERNATIONAL CORPORATION 2” Please rush me infor- 

.  Infact, WordStar 1299 Fourth Street 2” ЖР лыны с. 

1S SO power ful and so San Rafael, California 94901 et solutions, and the name of my 

triendly, we challenge (415) 457-8990 p local MicroPro dealer. 

Telex 340-388 P d Name 

Available in 40 & 80 column screen P d 

versions; and 13 & 16 sector media. a Title 

CP/M is a registered trademark of P d Company 

Digital Research. же 

Apple Computer is a registered ғ Address 

trademark о} Apple Computer, Inc. NS | A | | 

© 1981 MicroPro International Corporation $ ! eo? (В a M ЕНЕ o —— ae —— — 

— —— Án — Sg FT I СС 
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DISCOUNT 
HARDWARE 


IEEE 696/S-100 Standard Boards 
Assembled, tested, warranted 


( ompuPro ton (8000000 


STATE OF THE ART CPU BOARDS 


DUAL CPU 8/16 bit.............. $349 
ЖЕН GPU ———— 4 5249 
FAST RELIABLE STATIC MEMORY 
16K ....... 5299 32K........ $549 
48K ....... $799 64K........ $999 
SYSTEM AUGMENTATION 
BOARDS 
/0-І 2 RS232 Serial Ports ..... „.. 9199 
VO-II 3 Parallel, 1 Serial Ports ..... $199 
//0-ІІ 8-Port ................... $549 
DISK-1 DMA Disk Cont........... $399 
MPX Multiplex Channel .......... 5399 
SUPPORT-1 Multifunction., ... . . .. 5299 


Port, clack, interrupts 
timers, battery back-up 
7 Boards in опе 


DISCOUNT HARDWARE 


Division of System Interface Consultants, Inc. 
17440 Revello Drive 
Pacific Palisades, CA 90272 


Enclosed is $ 

Please express the following assembled, 
tested, and warranted IEEE 696/S-100 
boards: 


Name 
Address 


Phone | | 


Add 525 to each order for express shipping, handling 
and insuranca. California residents add 6% tax. Allow 
2 weeks for personal checks. Prices subject to change 
without notice. 


CALL FOR INFORMATION AND PRICES ON 
Mainframes, terminals, printers, and complete 
integrated and tested systems ta meet 

YOUR UNIQUE REQUIREMENTS. 


(213) 454-2100 
DISCOUNT HARDWARE 


Division of System Interface Consultants, Inc. 
Computer Specialists Established 1969 
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Photo 4: А three-integrated-circuit hardwired serial output port for the 
Z8-BASIC Microcomputer. Connected to port 2, any program data sent to 
register 2 will be transmitted serially at the data rate selected on the four-position 
DIP switch (between 50 to 19200 bps), The 28 board, configured with two serial 
ports, is used to process raw data moving through it. Data is received on one 
side, digested, and retransmitted їп some more meaningful form from the other 
port, Such a configuration could also be used to connect two peripheral devices 


that have radically different data rates, 


on only what's pertinent. 

Another such black-box applica- 
tion is to use the 28 board as a printer 
buffer. Photo 4 shows the interface 
hardware of one specific application, 
which I used to attach a high-speed 
computer to a very slow printer. The 
host computer transmitted data to the 
Z8 board at 4800 bps. Since the re- 
ceiving serial port used had to be bidi- 
rectional to handshake with the host 
computer, I added another serial out- 
put to the Z8 board for transmitting 
characters to the printer. Only three 
integrated circuits were required to 
add a serial output port. А schematic 
diagram is shown in figure 3 on page 
67. The UART (universal asynchro- 
nous receiver/transmitter, shown as 
IC1) is driven directly from port 2 on 
the Z8 board (port 2 could also be 
used to directly drive a parallel-inter- 
face printer), and IC2 supplies the 
clock signal for the desired data rate. 
Of course, the ПАКТ could have 
been attached to the data and address 


buses directly, but this was easier. 

Transmitting a character out of this 
serial port requires setting the port-2 
and port-3 mode-control registers as 
before. After that, any character sent 
to port 2 will be serially transmitted. 
The minimum program to perform 
this is shown in listing 6 on page 64. 
This circuit can also be used for 
downloading programs to the 
EPROM programmer. 


In Conclusion 

It is impossible to describe the full 
potential of the Z8-BASIC Micro- 
computer in so few pages. For this 
reason, considerable effort has been 
taken to fully document its character- 
istics. I have merely tried to given an 
introduction here. 

] intend to use the Z8-BASIC 
Microcomputer in future projects. 1 
am interested in any applications you 
might have, so let me know about 
them, and we can gain experience 
together, 


We know just how 
dood G&L 
Microcomputers are. 


Because we use them 
in our own 
PC's and CNC’s. 


And now we can fill all your 
needs with reliable industrial 
grade modules. 


ІШТІ 


GL 868 MODULES 
e CPU-FPA PROCESSOR 
€ RAM-CMOS-EPROM 
€ ANALOG MODULES 
€ VIDEO MODULES 
€ SERVO MODULES 


NESTS-POWER SUPPLIES 


® HALF NEST 

e FULL NEST 

е MASTER RACK 

e POWER SUPPLIES 


PERIPHERALS 


SOFTWARE PACKAGES 
DEVELOPMENT SYSTEMS 


RELIABILITY 


ә 130°F AMBIENT RATED 

e 95% RELATIVE HUMIDITY 

© PRE-TESTED CHIPS WITH 1259C, 
168 HOUR BURN-IN 

€ MODULE BURN-IN AND TEST AT 130°F 
FOR 40 HOURS 


. ра | GET THE FACTS 
(с - | Ask for the fact-packed GL868 booklet. 
st. WR Giddings & Lewis Electronics Co., 
NI = РО. Box 1658, 666 S. Military Road, 
-a Fond du Lac, WI 54935, U.S.A. Telephone 
4 (414) 921-9400. 


Electronics Division 
Z4 Giddings & Lewis 
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Next Month: Build a phonetic 
voice synthesizer based on the Votrax 
SC-01 synthesizer chip. W 


Special thanks to Steve Walters and Peter 
Brown of Zilog Inc for their aid in producing 
these articles. 


BASIC/Debug is a trademark of Zilog Inc. 


Editor's Note: Steve often refers to previous 

Circuit Cellar articles as reference material for 

the articles he presents each month. These 

articles are available in reprint books from 

BYTE Books, 70 Main St, Peterborough NH 

03458. Ciarcia's Circuit Cellar covers articles 

appearing in BYTE from September 1977 

through November 1978. Ciarcia's Circuit 
; Cellar, Volume 1l presents articles from 

Photo 5: When the Z8-BASIC E is used with a ROM-resident pro- ролро hs aoa 

gram, the two jumpers used with the Z6132 are removed, and the EPROM 

jumper is installed instead. When using a type-2716 16 K-bit (2 K-byte) EPROM 

device, the "16 K" jumper is installed. If a type-2732 32 K-bit (4 K-byte) EPROM 

is used instead, the “32 К” jumper is installed. The EPROM is inserted іп the 

lower 24 pins of the 28-pin Z6132 socket (1C2) as shown. 


The following items are available Z8-BASIC Microcomputer Z8-BASIC Microcomputer power supply 
postpaid in the United States from: (Documentation includes: (Size: 2% by 4% inches) 
The MicroMint Inc Z8 Technical Manual Provides: +5 V, 300 mA 
917 Midway ZB Product Specification +12 V, 50 mA 
Woodmere NY 11598 Z6132 Product Specification —12 V, 50 mA 
Telephone: BASIC /Debug Manual Assembled and tested....$35 
(800) 645-3479 (for orders) Z8-BASIC Microcomputer Construc- 
(516) 374-6793 (for technical information) tion/Operator's Manual) 


Assembled and tested....$170 
Kit....$140 


These prices are in effect until September 15, 1981; call for prices after that date. 

All printed-circuit boards are solder-masked and silk-screened. The documentation supplied with the Z8 board includes approximately 200 
pages of materials. It is available separately for $25. This charge will be credited toward any subsequent purchase of the Z8 board. 

Please include $2 for shipping and handling. New York residents please include 7% sales tax. 


PAN AMERICAN ELECTRONICS 
Dept. 200 • 1117 Conway Avenue 
Now Available: with 5 Mégaby ês fixed and § Megabytes Mission, Texas 78572 U.S.A. 
| removable storage. TOLL FREE ORDER 800/531-7466 
Complete Hardware System including, 64K TRS-80 Texas & Principal No. 512/581-2766 
Т мн E wm es ..$10,935.00 Telex 207440 
220V Systems available for ¢ ош European customers, іп- | 


“eluding 64K TRS-80 Model 11-..........812,995.00 , 


ІШ 


ALL 2000 COMPUTER SYSTEMS 
Via-Dell'Alloro, 22 R.A. 
50123 Firenze, Italy 
Telephone 28 37 72 
Telex 572507 


TRS-80 is a Trademark of Tandy Corp. 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 


At last, there's a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar™, Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 


uted processing. Small business. Scientific. 


Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did ЇЇ... 
The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 


minal {called a Video Processing Unit) con- 


tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special “multiplexor” in the CompuStar 
Disk Storage System ties all exter- 
па! users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an- 
other. An exciting concept . . . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways aS you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (Dut 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re- 
quirement 15 a data entry 


or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Mode! 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Mode! 40 boasts 
nearly 14% million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 


IRIENEG DAASYSENS | ENES 


Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that’s truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8” winchester-type drive 
complete with power supply and our spe- 
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go , . . with up to 254 more ter- 
minals in the network by simply connect- 
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . .. with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 
industry standard CP/M*. With an 
impressive array of application soft- 
ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-hased multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability, The 
CompuStar™ A true price 
and performance leader! 
TEAN 
EDA е, 
2300 Broad Awer Ad Сота SC 29210 
(603) 799.9100 TWX: 810-866-2115 
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Object-Oriented 


Software Systems 


David Robson 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto CÀ 94304 


This article describes a general class of tools for 
manipulating information called object-oriented software 
systems. It defines a series of terms, including software 
system and object-oriented. The description is greatly 
influenced by a series of object-oriented programming 
environments developed in the last ten years by the Learning 
Research Group of Xerox's Palo Alto Research Center, the 
latest being the Smalltalk-80 system. The article describes 
object-oriented software systems in general, instead of the 
Smalltalk-80 system in particular, in order to focus attention 
on the fundamental property that sets the Smalltaik-80 
system apart from most other programming environments, 
The words “object-oriented” mean different things to 
different people. Although the definition given in this article 
may exclude systems that should rightfully be called object- 
oriented, it is a useful abstraction of the idea behind many 
software systems. 


Many people who have no idea how a computer works 
find the idea of object-oriented systems quite natural. In 
contrast, many people who have experience with com- 
puters initially think there is something strange about 
object-oriented systems. (1 don't mean to imply that 
computer-naive users can create complex systems in an 
object-oriented environment more easily than experi- 
enced programmers can. Creating complex systems in- 
volves many techniques more familiar to the programmer 
than the novice, regardless of whether or not an object- 
oriented environment is used. But the basic idea about 
how to create a software system in an object-oriented 
fashion comes more naturally to those without a 
preconception about the nature of software systems.) I 
had had some programming experience when I first en- 
countered an object-oriented system and the idea cer- 
tainly seemed strange to me. I am assuming that most of 
you also have some experience with software systems and 
their creation. So instead of introducing the object- 
oriented point of view as if it were completely natural, I'll 
try to explain what makes it seem strange compared to 
the point of view found in other programming systems. 


Software Systems 
А software system is a tool for manipulating informa- 
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tion. For the purposes of this article, l'm using a very 
broad definition of information. 


Information: А representation or description of 
something. 


There are many types of information that describe dif- 
ferent things in different ways. One of the great insights 
in computer science was the fact that information can 
(among other things) describe the manipulation of infor- 
mation, This type of information is called software. 


Software: Information describing the manipula- 
tion of information. 


Software has the interesting recursive property of 
describing how to manipulate things like itself. Software 
is used to describe a particular type of information- 
manipulation tool called a software system. 


Software system: Ап information-manipulation 
tool in which the manipulation is described by 


software. 


А distinction is made in information-manipulation 
tools between hardware systems and software systems. À 
hardware system is a physical device like a typewriter, 
pen, copier, or television set. The type of manipulation 
performed by a hardware system is built in and can only 
be changed by physical modification. The type of 
manipulation performed by a software system is not built 
in—it is determined by information, which can be 
manipulated. 

The virtue of software systems is that the mechanism 
developed for manipulating information can be used to 
manipulate the mechanism itself, Software systems that 
actually manipulate other software systems are called 
programming environments. 


Programming environment: А software system 
that manipulates software systems. Ап environ- 
ment for the design, production, and use of soft- 
ware systems. 
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Thus, a programming environment is also recursive: it 
is what it manipulates. The fact that software systems can 
be manipulated is both good news and bad news. Since a 
text editor is a software system, it is not "cast in concrete" 
and you can change it to conform to your style of 
interacting with text more closely than it does now (using 
a programming environment), However, you also may 
reduce it to the proverbial "pile of bits" (not a text editor 
at all). 


Data/Procedure-Oriented Software 

The traditional view of software systems is that they 
are composed of a collection of data that represents some 
information and a set of procedures that manipulates the 
data. 


Data: The information manipulated by software. 
Procedure: А unit of software. 


Things happen in the system by invoking a procedure 
and giving it some data to manipulate. 

Аз an example of a software system, consider a system 
for managing windows that occupy rectangular areas on 
a display screen. The windows contain text and have 
titles, They can be moved around the screen, sometimes 
overlapping each other. (The details of this system are 


& 7-7 алғы 
Outside California Call 
- (BOO) 854- 1515 or (ВОО) 854-1516 


In California Call Collect (714)436-4351 
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not important. Its main purpose is to point out the dif- 
ferences between the structure of a data/procedure 
system and an object-oriented system.) 

А window-management system implemented as a 
data/procedure system would include data representing 
the location, size, text contents, and title of each window 
on the screen. It would also include procedures that move 
a window, create a window, tell whether a window 
overlaps another window, replace the text or title of a 
window, and perform other manipulations of windows 
on a display. To move a window, a programmer would 
call the procedure that moves windows and pass to it the 
data representing the window and its new location. 

A problem with the data/procedure point of view is 
that data and procedures are treated as if they were in- 
dependent when, in fact, they are not. All procedures 
make assumptions about the form of the data they 
manipulate. The procedure to move a window should be 
presented with data representing a window to be moved 
and its new location. If the procedure were presented 
with data representing the text contents of a window, the 
system would behave strangely. 

In a properly functioning system, the appropriate 
choice of procedure and data is always made. However, 
in an improperly functioning system (eg: one in the pro- 
cess of being developed or encountering an untested 
situation), the data being manipulated by a procedure 
may be of an entirely different form from that expected. 
Even in a properly functioning system, the choice of the 
appropriate procedure and data must always be made by 
the programmer. 

These two problems have been addressed in the context 
of the data/procedure point of view by adding several 
features to programming systems. Data typing has been 
added to languages to let the programmer know that the 
appropriate choice of data has been made for a particular 
procedure. In a typed system, the programmer is notified 
when a procedure call is written using the wrong type of 
data. Variant records allow the system to choose the 
appropriate procedure and data in some situations. 


Object-Oriented Software 

Instead of two types of entity that represent informa- 
tion and its manipulation independently, an object- 
oriented system has a single type of entity, the object, 
that represents both. Like pieces of data, objects can be 
manipulated. However, like procedures, objects describe 
manipulation as well. Information is manipulated by 
sending a message to the object representing the informa- 
tion. 


Object: А package of information and descrip- 
tions of its manipulation. 

Message: А specification of one of an object's 
manipulations. 


When an object receives a message, it determines how 
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troller, CP/M** 2.2 operating 
system, power supply, fan, 
cables, cabinet and Microsoft 
5.2 BASIC. 

Even lower prices. Morrow 
Designs' floppy disk systems 
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without memory mapping! 
Fast answers. See Morrow 
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diate answers, phone us at (415) 524-2101. 

LOOK TO MORROW FOR ANSWERS. 


8 Inch Systems (formatted data) 


500,000 Bytes (1) Single Sided Drive $1199 
1,000,000 Bytes (2) Single Sided Drive $1975 
1,000,000 Bytes (1) Dual Sided Drive $1595 
2,200,000 Bytes (2) Dual Sided Drive $2675 


OEM pricing available 


5221 Central Avenue, Richrnand, СА 94804 
(415) 524-2101 


BYTE Augus 1981 77 


to manipulate itself. The object to be manipulated is 
called the receiver of the message. А message includes a 
symbolic name that describes the type of manipulation 
desired. This name is called the message selector. The 
crucial feature of messages is that the selector is only a 
name for the desired manipulation; it describes what the 
programmer wants to happen, not how it should happen. 
The message receiver contains the description of how the 
actual manipulation should be performed. The program- 
mer of an object-oriented system sends a message to in- 
voke a manipulation, instead of calling a procedure. A 
message names the manipulation; a procedure describes 
the details of the manipulation. 

Of course, procedures have names as well, and their 
names are used in procedure calls. However, there is only 
one procedure for a name, so a procedure name specifies 
the exact procedure to be called and exactly what should 
happen. А message, however, may be interpreted in dif- 


The 
Powerful 


ferent ways by different receivers. So, a message does not 
determine exactly what will happen; the receiver of the 
message does. 

If the earlier example of the window-management 
system were implemented as an object-oriented system, it 
would contain a set of objects representing windows. 
Each object would describe a window on the screen. Each 
object would also describe the manipulations of the win- 
dow it represents—for example, how to move it, how to 
determine whether it overlaps another window, or how 
to display it. Each of these manipulations would corre- 
spond to a selector of a message. The selectors could in- 
clude move, overlap, display, delete, width, or height. (In 
this article, an alternate typeface is used for words that 
refer to specific elements in example systems.) 

In addition to a selector, a message may contain other 
objects that take part in the manipulation. These are 
called the message arguments. For example, to move a 
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window, the programmer might send the object repre- 
senting the window a message with the selector move. 
The message would also contain an argument represent- 
ing the new location. Since this is an object-oriented 
system, the selector and argument are objects: the selec- 
tor representing a symbolic name and the argument 
representing a location or point, 

The description of a single type of manipulation of an 
object's information (the response to a single type of 
message) is a procedure-like entity called a method. À 
method, like a procedure, is the description of a sequence 
of actions to be performed by a processor. However, 
unlike a procedure, a method cannot directly call another 
method. Instead, it must send a message. The important 
thing is that methods cannot be separated from objects. 
When a message is sent, the receiver determines the 
method to execute on the basis of the message selector. А 
different kind of window could be added to the system 


with a different representation and different methods to 
respond to the messages move, overlap, display, delete, 
width, and height. Places where messages are sent to 
windows do not have to be changed in order to refer to 
the new kind of window; whichever window receives the 
message will use the method appropriate to its represen- 
tation. 

Objects look different from the outside than they do 
from the inside. By the outside of an object, I mean what 
it looks like to other objects with which it interacts (eg: 
what rectangles look like to other rectangles or to win- 
dows). From the outside, you can only ask an object to 
do something (send it a message). By the inside of an ob- 
ject, I mean what it looks like to the programmer im- 
plementing its behavior. From the inside, you can tell an 
object how to do something (in a method). For example, 
a window can respond to messages having the selectors 
move, overlap, display, delete, width, ог height. 
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ing wide lines of characters 
and/or numbers. 


GRADUATING ENGINEER, 
McGraw-Hill's magazine for 
senior-level engineering stu- 
dents, understands this 
because its readers and their 
professors are confronted with 
{һе same problem in the 
classroom. 


To help ease their eyestrain we 
have made available to the 
professors a 15 inch (or 38 
centimeters on the other edge) 
Clear plastic ruler. 


It features a yellow highlight 
bar down the center which can 
be used to zero in on that im- 
portant, and always elusive, 
line of information. 


Because we realize that indus- 
try also burns the midnight oil, 
GRADUATING ENGINEER Is 
pleased to extend this offer to 
high technology professionals 
too. 


So, why don't you rest your 
tired eyes on us? To request 
your free computer printout 
reading guide, just write to us 
on your company or personal 
letterhead to the address 
below. 


Willie Williams, 

Editorial Associate 
GRADUATING ENGINEER 
McGraw-Hill Publications 
1221 Avenue of the 
Americas/Room 345 

New York, New York 10020 


At Codex, we produce high-speed 
state-of-the-art data communications 
equipment. Апа our systems are 
known as the besl in the industry. 

If you know where Ihe future іп elec- 
tronics is, those facis should speak for 
themselves. 

Being the leader in data communica- 
tions means we're part of one of the 


сооеҳ 


A Subsidiary of (M) MOTOROLA INC. 
An Equal md. рле Action Employer MIF 


fastest-growing fields today. Our clients are Fortune 1000 
firms. And we're shaping tomorrow's information networks 10 
make Ihem more efficient, and more productive. 


What's in il for you? Jus! this. That kind of growih means 
you can go places with us. We promote extensively [rom 
within. And we make a conscious elfort to enable our people 


Senior Systems 
Engineer 


Will be responsible for the design of 
custom software interfaces, product 
enhancements and product support for 
data communications systems. Re- 
quires a BS or MS in electrical enginear- 
ing or computer science and a minimum 
of 4 years software design with some 
exposure іо lelecommunicalions and 
Assembly language programming. 


Senior Software 
Engineer 


Responsibility will be for ihe definition 
and implementation of operaling 
systems іл muili-microprocessor en- 
vironment for data communicalions 
systems, Requires a BS or MS in Com- 
puter Science ог a related field and a 
minimum of 4 years о! software develop- 
men! including implementation of 
operating systems software. Will utilize 
the knowledge of a variety of operating 
Sysiems approaches in real-time 
multiprocessing environment e.g. UNIX. 


to do more—technically and profes- 
sionally—than they ever thought 
possible. 

Our technology helps the world com- 
municate. Maybe it's saying something 
to you. 

Codex offers competitive salaries 
and a comprehensive benefils package 
including dental insurance and profit 
sharing. 


Interested candidates should forward a resume including 
salary history, іп confidence, іо J.T. Dombrowski, CODEX 
CORPORATION, 20 Cabot Boulevard, Mansfield, MA 02048. 


Senior Hardware 
Engineer 


This position involves designing hard- 
ware to cuslomer specilicalions for data 
communications systems. А BSEE is ге- 
quired plus a minimum of 4 years ex- 
perience іп digital design of 
microprocessor-based sysiems. 
Knowledge of data communication 
systems and some analog experience 
is a plus. 
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You can call anybody a programmer analyst, given a few basic 
elements. At Keane, our titles mean more than an impressive 
name on your business card. 


| | ES, is .. 7 
Keane Pro-gram-mer An-a-:lyst: 


1. (п.) One who is responsible for working under minimal supervision for a 
leading computer consulting firm. May be called on to perform technical tasks 
ranging from business systems design to program development. 2. (v.) Interacts 
with clients, works on variety of challenging assignments. Plans, organizes and 
leads others. 3. (adj.) Highly motivated. Aggressive, strong in interpersonal 
skills. Interested in getting ahead. 4. (adj.) Experienced. Minimum of 2 or more 
ears Commercial/COBOL. Knowledge of CICS, DB/DC, DL/1, IMS/TP, IDS or 
IDMS is a plus. 5. (Synonym) None. There is no one quite like a Keane Pro- 
grammer Analyst. 


In addition to Programmer Analysts, we are also looking for Project Managers 
and Programmers for our nine branch offices throughout New England. We of- 
fer competitive salaries and benefits that include health, dental, bonuses, merit 
raises and much more. 


Call Dick Pippin, New England Recruiting Manager, at (617) 482-3321, 
or send your resume to him at Keane, Inc., 30 Federal Street, Boston, 
МА 02110. We are an equal opportunity employer, M/F. 


KEANE 


Engineering 


THE PRIME DIFFERENCE 


One of the key elements of our 
success in the marketplace is the 
total commitment of our Research 
& Development лабо to 
keep us on the leading edge of com- 
puter technology. This commitment 
manifests itself through highly visi- 


ble engineering opportunities where : 


achievement is recognized and 
rewarded. If you agree that the 
challenge of technical excellence 
should be enhanced by growth in- 
stead of being frustrated by it, the 
Prime difference might be right for 
you. Listed below is a brief synop- 
sis of our major disciplines with a 
list of positions we are currently 
staffing. 


HARDWARE 


Principal activities in this area 
include the design and development 
of fully compatible 32 bit pro- 
cessors and associated peripherals. 
We are also engaged in a major 
new emphasis on in-house LSI 
technology and sophisticated CAD 
tools for both electrical and 
mechanical applications. 


Processor Development 

Memory Systems 

Power Systems 

Hardware Programs and 
Planning 

Special Systems/Hardware 
icroelectronics 

* Design Engineering 

* Process Engineering 

* Application Programming 

Peripheral Development 

е Disc Controller and Subsystems 

e VO Subsystems 

* Terminal Development 

Mechanical Design 

° Sr. Technical Contributors/ 
Advanced Packaging 

e Sr. Mechanical Engineers 

Computer-Aided Design 

Mechanical CAD/CAM 

е Manager/Mechanical CAD 
Systems 

e Software Engineers 

Electrical CAD Systems 

e Software Engineers 

e CAD Instructor 

Communications 


For the above areas, 
contact Martha Polachi 
at 879-2960, Ext. 3266. 


SOFTWARE 


Our "Software First" 
philosophy combined with our 
diverse product offerings provide 
constant challenges for our soft- 
ware engineers. Continued ex- 
cellence 1s dependent upon filling 
key future development positions 
now. If you have untapped talents 
in the following areas, we invite 
you to see what well managed in- 
novation can offer. 


Translator and Compiler 
Development 

е COBOL 

e Microprocessors 

e Translators 

Software System Performance 
Evaluation 

Office Automation 

Data Management 


For the above areas, 
contact Glenn Tines- 
at 879-2960, Ext. 4019. 


PRIME 


Computer 
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RESEARCH & 
ADVANCED SYSTEMS 


Expanded and innovative ef- 
forts in the areas of Reliability, 
Availability and Serviceability, 
combined with state-of-the-art 
systems architecture and network- 
ing, put this group on the leading 
edge of Prime's Advanced Develop- 
ment effort. 


Advanced Development Manager 

Reliability, Availability, 
Serviceability 

Human Factors Research 

Database Research 


For the above areas, 
contact Charlie Cohen 
at 879-2960, Ext. 3288. 


To learn more about a career 
with PRIME, contact the ap- 
propriate recruiter named above 
or forward your resume to 


their attention at PRIME COM- P d 


PUTER, Dept. MH6, 500 Old 
Connecticut Path, Framingham, 


MA 01760. (617) 879-2960. Prime 


is an Affirmative Action 
Employer, seeking outstan- 
ding individuals. 
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UNABASHED 


SUCCESS AND 


WE’RE READY 
TO SHARE IT! 


We've entered a crowded market and pushed. 


the competition aside, Today, HARRIS 

COMPUTER SYSTEMS DIVISION is 

prow ing at a compound annual rate of nearly 
0%. This expansion will continue to 

accelerate as emphasis on CAD/CAM, 

energy and systems create a greater demand 

for the Harris super mini-computer. 


Now we're developing improved 
architecture, even greater performance and 
an expanded range of applications. These 
developments will lead to opportunity for the 
skilled SOFTWARE or HARDWARE 
ENGINEER looking for a place to step out of 
the crowd. If you have a BSCS or BSEE, 3-5 
years of experience and a great deal of 
promise, let's talk about unabashed success! 


A high salary, great benefits and fine 
working environment are only part of what 
awaits you when you join Florida's largest 
industrial employer. We're offering you а 
way of life in the sunny, income tax free state 
where off hours can be spent at almost every 
conceivable form of recreation and relaxing. 
But find out why high performance on the 
job can lead to better performance all 
around. For details, call Jan Kelley, toll free, 
at 1-800-327-4986 or send your resume 
including salary history to: HARRIS 
COMPUTER SYSTEMS DIVISION, 2101 
West Cypress Creek Road, Ft. Lauderdale, 
Florida 333089. 


ad HARRIS 


COMMUNICATION AND 
INFORMATION PROCESSING 


An VA Opportunity Employer M/F 
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THE TIME IS NOW. 
THE COMPANY IS 
DRC. 


At DRC you'll find an environment 
that encourages personal growth 
through high visibility. project mobil- 
ity and technical recognition, both in- 
ternally and through direct customer 
contact. You'll be part of a small 
leam of highly skilled technical pro- 
fessionals performing Systems 
Analysis and Engineering Studies for 
DOD program managers. With the in- 
creased emphasis on Defense 
Systems. the time is now to grow 
with a leader in the industry. 

We are specifically interested in 
people with a BSEE, MS preferred, 
with 5 to 10 plus years systems level 
experience in these topical areas. 


* Automatic Test Equipment 
for use on military avionic 
systems 

* Military Aircraft Displays and 
Instruments 

e Fire Control Systems and 
Airborne Computers 

* State-of-the-art Radar and 
ECM Systems 

° IMU Component Reliability 
Analysis 

* Military Digital Computers 
and associated Automatic 
Test Equipment 

е Inertial Component Test 

* Creative Design 
(Analog/Digital) of laboratory 
test equipment 

° F-16 Avionics Intermediate 
Shop Management— Manage- 
ment Information Systems 

e Signal Processing for Elec- 
tronic Warfare, ECM, ECCM 

* Life Cycle Cost Analysis 

е Operations Research for air- 
borne and ground based 
electronic systems 

* Logistics Support Analysis 
for weapons systems 
applications 

To learn more about these ex- 
citing opportunities, please forward 
your resume, including salary infor- 
mation, to Don Shanley, Dept. MH6 

Dynamics Research Corporation, 60 


Concord Street, Wilmington, MA 
01887. 


An equal opportunity employer, M/F. 


DYNAMICS RESEARCH CORPORATION 


ENGINEERS/SCIENTISTS 


Laser Communication Engineer 


Perform analysis, design and development of laser 
cammunieations systems for a variety of space 
programs, as well as other applications. In addition to a 
background in communications systems, you should be 
knowledgeable in the various laser transmitLler 
technologies including solid state and gas, as well as 
laser receiver and optical ceomponents. 


RF Systems Design 


Antenna design studies, RF link calculations for 
communications satellites, propagation studies to 
determine link margins. А broad RF background, and 
the ability to perform systems trade analysis for 
terrestrial communications networks involving large 
antenna and microwave subsystems are desirable. 


Communications Systems Analysis 


Statistical analysis of communications systems. The 
ability to perform coding systems studies, link 
caleulations for communications satellites, modulation 
and spread spectrum studies and systems trade analysis 
for communieations networks is desirable. 


ELECTRONIC 


ENGINEERS 


If you're the kind of engineer who enjoys the challenge of new technological problems, investigate the 
professional positions available with The Aerospace Corporation. We seek scientists and engineers with 
Ph.D or M.S. in EE or Рһувісв with baekground in one of these areas: 


Optical and Electro-Optical 
Systems Analysis 


Analysis and laboratory evaluation of optical and 
electro-optical components and systems such as CCD 
imaging and signal processing devices, lasers, laser 
modulators, fiber and integrated optics, and coherent 
optical processing. Image analysis, diffraction effects, 
optical systems design and specifications. 


Space Power Systems 


Analysis of the design, processing, assembly and testing 
of solar cells and arrays, procurement and testing of 
batteries, and electrical integration of solar arrays and 
batteries into power systems. 


For a more rewarding career please forward your 
resume to: 


The Aerospace Corporation 
Professional Placement Dept. 
2350 E. El Segundo Blvd. 
El Segundo, CA 90245 


KK 


The Aerospace Corporation 
Where There's Space For Your Ideas 


An Affirmative Action Employer 9 U.S. Citizenship Required 
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MITRE accepts that challenge every 


day. Throughout the projects we under- 


take as General Systems Engineer to 


the U.S. Air Force's Electronic Systems 


Division, we have the same goal in 
mind: turning a good idea into an 
operational reality. 


This is a great simplification of our 
work іп C* (Command, Control and 
Communications), but essentially it 
comes down to these basics: 


Isolate the need. Figure out what we 
think might work. Try it out and make 
sure it will work. And finally — bring 
it to fruition as a real capability in 
the field. 


Our elite group of systems engineers 
has an unusual opportunity to provide 
technical leadership in concept 
development, design, demonstration 
and evaluation — and the satisfac- 
Поп of seeing their thoughts come to 
tangible completion. And with the 
project-to-project mobility that is intrin- 
sic in MITRE's structure, they know 
there will be another challenge waiting 
after this one. 


а Reality. 


If you have a degree and background in 
any of the following aspects of C?, you 
should consider the challenge of 
MITRE. This is a thought that could 
make your career an entirely differ- 

ent reality. 


COMPUTER SYSTEMS 
RADAR SYSTEMS 


MAKE YOUR COMMITMENT TO EXCELLENCE. 


FÜR THOSE WITH THE 
TECHNICAL “MIDAS TOUCH" 


The next two decades may be 
the most challenging—the most rewarding! 


IT DEPENDS ON WHERE YOU ARE! 


Grumman Aerospace is dedicated people combining their skills and re- 
sources to find realistic solutions to many of today's most urgent problems. 
it takes the best talents and efforts of many kinds of people, working 
together, to produce the high-performance systems and vehicles demand- 
ed of today's aerospace industry. Grumman pursues excellence in the de- 
sign and development of a wide range of advanced aerospace products as 


well as other exciting projects. 


We will need more of the best and most innovative minds to continue 


meeting these challenges of the future. 


Immediate openings now exist in the following areas for degreed епдіп- 


eers (от equivalent experience} 


o Systems design, analysis and integration (EW, 


ECM) 


a Guidance and control * Software development 


Field representatives 


(U.S. Navy aircraft carrier deployment) 


I! you would like to apply your talents to forward-jaoking 
programs send а comprehensive resume and salary 
requirements in strictest confidence to Kaye B. Perry, 
Manager, Employment Development, Grumman Aero- 
space Corporation, Plant 28, South Oyster Bay Road, 


Bethpage, NY 11714. 


U.S. Cltizenship — Equal Opportunity Em- 
ployer 
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SYSTEM SOFTWARE 
COMMUNICATIONS 
COMMAND AND CONTROL 
SYSTEMS ARCHITECTURE 


Send your resume including current or 
required salary to David L. Finnegan, 
4506 Middlesex Turnpike, Bedford, MA 
01730. U.S. Citizenship or resident alien 
registration required. 


MITRE is an equal y 
employer actively seeking applications 
under its affirmative action program. 


STAFF DESIGN 
ENGINEERING 


PROFESSIONALS 
$25,000 to $60,000 


OTI - 


Large Scale Computer 
System Development 

Our client, a presligicus leadar іп the computer 
Indusiry, has outstanding opportunities to work 
and (lve in the scenic rural environment ol New 
York Slate's beauiilul Hudson Valley. Positions 
are presently avaliable in the following disgi- 
plines: 

Digital Logic Designers 

You will be involved in digital logic design utiliz- 
ing state-of-the-art devices and Iechnalogies. 
Advanced Semiconductor 
Device Engineers 

You will be involved Іп designing high speed 
microprocessor and memory products. 
Sofiware Architecte 

You will be designing and integrating high level 
languages with large scala systems. 

АП of these positions require в B.S./M.S. Elec- 
trical or Computer Scianca Engineering Degree 
and a minimum of 18 months work experience In 
one of the above disclplines. An ability to con- 
ceive and develop innovative Ideas is also neces- 


үөр starting salary and 
an outstanding comprehensive benefis package. 


For confidentia) consideration, send your 
вита, a letter of Interest, or cati: (814) 471-9700. 


Mr. Eugene Olan 
ТЫБ ата н 
GROUP. epertunty employe 


Our client is an equal 
Technical Division of Ethan Allen Personnel 


Qur 

ТЕ products 

n in 

size from 

devices to supersystems. Our technological range 

invites more striking comparisons — mini- and micro- 

computers, distributed processing, high density 

packaging, electro-optics, automation, and C?| systems 
to cite a few. 


We employ about 300 

engineers and are the only RCA 

plant in New England. This 

means individual achievers get 

high visibility in our informal structure, yet we can call 


upon RCA's worldwide corporate resources. Last year, 
we upgraded or promoted over 2596 of our engineers. 


We have openings for engineers 
who can design software, test 
Systems, high density packages, 


maintainability and reliability 
programs, and complex computer-based systems. 


Our sales have tripled and our employment doubled in 
the 76 five years. Our growth plan for thenextfive years 
shows even brighter prospects 


for the future. Become a part of 
this Tradition on the Move, 
"NI contact Roger Bishop, 


Employment Manager, 
RCA Automated Systems, P.O. Box 588, Burlington, MA 
01803, (61 7) 272-4000. 
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A TRADITION ON THE MOVE! 
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DON'T WAIT FOR 
TOMORROW... 


CREATE IT. 


When creative ideas are needed for 
new and unprecedented software 
systems, the people to see are at 
SofTech. We take new techniques and 
old approaches and combine them to 
find the best possible solution to any 
given problem. 


At SofTech, you will have the opportunity to 
apply your abilities to exciting. real-world 
problems in such diverse areas as: 


e Language design and compiler 

development 

Communications 

software engineering facilities 

Data base systems 

Requirements analysis 

Signal processing applications 

Operating systems and executives 

Computer-aided design and computer- 

aided manufacturing. 

e Sale and enhancement of microprocessor 
software products — sole world-wide 
distributor of the UCSD p-System. 


If you have the talent and vision toadd to our 
international reputation for excellence in the 
development and application of new 
systems and software technology. your best 
position is waiting at Soffech. 


We offer opportunities for professional 
growth inherent in a 300 person 
environment, coupled with excellent starting 
salaries and outstanding benefits. Please 
send your resume and salary requirements 
to Judith M. Forsythe. Dept. 525, SofTech. Inc., 
460 Totten Pond Road, Waltham. MA 02154; 
or call toll-free 1-800-225-8854. 


an affirmative action/equal opportunity employer 
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THE SOFTWARE TECHNOLOGY COMPANY 
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Move Up To STC... 
And COLORADO! 


Storage Technology Corporation is 
the world's largest manufacturer of 
high performance tape and disk 
storage equipment and a major 
producer of high speed line printers. 
А Fortune 500 company, we're locat- 
ed at the base of the magnificent 
Rocky Mountains and just minutes 
away from Denver. We offer you ax- 
citing career opportunities and the 
kinds of challenges that stimulate 
the most innovative of minds. Our 
current openings tor qualified 
professionals include: 


Manufacturing 
Engineering Managers 


ы 
Development Engineers 
© 
Mechanical Engineers 
e 
Test Engineers 


о 
Power Systems 
Engineers 


e 
Software Test Engineers 


éy 
Test Design 
Engineers 


® 
VLSI Design Engineers 


9 
senior Systems 
Programmers 


Э 
Quality Епдіпвегѕ 


ә 
Senior Product 
Specialist 


o 
Marketing Product 
Line Planner 


If you like to see your ideas impact 
the industry, we'd like to hear from 
you. We provide an excellent com- 
pensalion package that includes 
health, dental and life insurance 
benefits, stock purchase plan, com- 
petitive relocation assistance and 
more. For consideration, please 
send your detailed resume in ab- 
solute confidence to STORAGE 
TECHNOLOGY CORPORATION, 
Dept. MID, 2270 South 88th St., MD 
#29, Louisville, CO 80027. We are an 
equal opportunity employer. 


Ш STORAGE 
TECHNOLOGY 
COAPORATION 


Well Give You Something to 


THINR 


GTE pH Strategic Systems Divi- 
sion boasts the largest group of 
engineering professionals dedicated to 
Сз in this part of the country. Profes- 
sionals dedicated fo such projects as: a 
radio communications system that in- 
corporates over 600 VLF, MF, VHF, UHF 
and SHF radios; the world's largest fiber 
oplics cable network, over 15,000 
kilometers; a hierarchy of over 5000 com- 
puters; and one of the largest software 
communications networks ever 
developed. 


in the past year alone, over 600 
engineers made Strategic Systems Divi- 
sion their first choice. 


They came from major high-technology 
centers all aver the United States...from 
Engiand and Canada. Engineering pro- 
fessionals al all levels ol experience, 
Over 600 of them chose to make their 
move to GTE Systems' Strategic 
Systems Division (SSD). All with the 
realization thal our tremendous success 
and the incredible sophistication of our 
technology make SSD the best place to 
be for С? (command, control and com- 
munications). 


Our proven C? expertise has been 
dramatically illustrated in such state-of- 
the-art, long-term programs as the MX 
and Minuteman. In addition, our Power 
Systems Organization is recognized as a 
leader in the design, development and 
manufacture of high energy Lithium Bat- 
fery power sources. Right now, we're 
continuing our successtul mode as we 
actively pursue new and more advanced 
programs in the C? and power systems 
industries. 


Perhaps another consideration that has 
iven SSD an edge is our advantageous 
ocation. Here, in Eastern assa- 
chusetts, GTE professionals enjoy the 
cultural and educational riches of this 
prized New England environment, the in- 
felleciua! stimulation of our famed 
Route 128 electronics belt and the 
recreational advantages of our distinc- 
tive seasons so enhanced by easy ac- 
cess fo winters in New Hampshire and 
Vermont and spectacular summers on 
fhe sandy beaches of Cape Cod. All this 
in an area that claims the extraordinary 
benefits of easily affordable homes, 
both in suburban and rural areas. 


GTE 


About 


Hardware 
Engineering 


|] Distributed Processing 

|| Modems 

_| Data and Voice 
Multiplexing 

[1 Switching 

[1 Microprocessor 
Hardware and 
Firmware Design 

[] Power Supply esign 
(High-Efficiency, 
Switching) 

(1 Analog Design 

(1 Frequency Synthesizers 

[] Digital Radio 

O Digital Signal 
Processing 

[) Fiber Optics Interfaces 

Г1 Electronic Surge 
Arrestors 

[] Display and Control 

O Telephone Switching 

2) НО Controller Design 

O Antenna Design: 
VLF-SHF 

Г] er Integration 

O COMSEC Interface 

[] Servo Design 

[] C? Simulator Design 

[] EMC/Tempest Design 


Systems 
Engineering 


[1 Communications Systems 

[] COMSEC Systems 

[] Systems Software 
Operability 

[] Maintenance Systems 


Software 
Engineering 


Û Real-Time Command 
and Control 

(] Telecommunications/ 
Computer Networking 

[] Real-Time Simulation 

[] Diagnostics/ATE 

[1 Operating Systems and 
Compilers 

[] Microprocessor 
Development 

[] Data Base Management 

(1 Telephony 

[] Systems Programming 

[] Support Software 


Test 
Engineering 


[] Test Planning 
and Analysis 

[1 Unit Test 

[] Subsystems Test 

[] Systems Test 

[] Site Test 


Power Systems 


[] Research and 
Development 
end a 

(1 Chemical Engineering 

O Process/Production 
Engineering 

[] Program Management 

ГІ Quality Control 

O Mechanical Packaging 
Engineering 

O Industrial Engineering 


We will contact you. 


Simply check off the area(s) of interest, complete the 
following information and forward this page to Bill U. 
Ahalt, GTE's Sylvania Systems Group, Strategic Systems 
Division, 189 "B" Street, Needham, MA 02194. 


Name 

Phone 

Address 

State Zip 
Degree Yrs. of Exp 


Systems 


an equal opportunity employer М/Ғ 
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Reach 


Share in the excite- 
ment of our outstand- 
ing achievements. Be 
part of Honeywell's 
Small Systems and 
Terminals Division 
(SS&TD) at our Billerica “Ж 
facility. And gain satisfying ` 
rewards іп an environment  * 
governed by no less than 
excellence. 


Since 1969, Billerica has been one 

of Honeywell's foremost engineering 
organizations with a history of significant 
technical accomplishments. 


As headquarters for SS&TD, Billerica continues 
in this vein. Most recently, with the acclaimed 
introduction of Honeywell's DPS-6 family of 
small computers...and the WP-6 word process- 
ing system, just the first of many advanced 
products to be announced for Honeywell's new 
Office automation line. 


Throughout the coming year, and in years to 
come, our Billerica operation will continue to 
advance Honeywell's state of the art. Our 
engineers will continuously strive to find 
innovative answers in the field of LS! and VLSI, 
Terminals, Design Automation, Office Automa- 
tion, Networking and Communications, 
Distributed Data Processing and more. 


Join us in our quest for excellence. Іп computer 
technologies. Іп communications technologies. 
And in each and every thing we do. 


Honeywell 

Small Systems and Terminals Division 
300 Concord Road 

Billerica, MA 01821 


Ал Equal Opportunity Employer M/F/H 


for Excellence 


Positions are available 
at most levels in 


| Terminals Software 
Development 

Product Planning & 
Specification 

Product Test 

Programming & 

е Systems Analysis 
New Terminal Products 

— Development 
 CADICAM Design 

Systems Design 

Custom Software Development 

Terminals Hardware Development 

Firmware & Maintainability Systems 
Engineering 

Analog Design 

Custom Terminals Hardware Engineering 

Mechanical Design & Engineering Support 

Design Automation 

Semiconductor Design 

VLSI & LSI Design 

Disk Controller Design 

Components & Materials Engineering 

Maintainability & Systems Design 

Hardware & Systems Test 

Peripheral Subsystem Design 

Hardware & Software Technical Writers & 
Editors 


To investigate the above positions, please 
forward your resume to Don B. Batsford. 


29 years 


in Computers 


MOS es 


Honeywell 


EE LANE 
dge 


MH12 


The Landlord 


Apartment Management Software 


Keeping track of apartment availabilities, rent 
payments, security deposits, leases, and other 
administrative functions consumes a great deal of time 
and attention for apartment owners and managers. You 
and your staff probably spend countless hours dealing 
with the paperwork necessary to manage your property. 

With the Landlord" apartment management 
software and an Apple ІІ” computer, file cabinets full of 
paperwork and the frustrations of cumbersome 
bookkeeping procedures can be eliminated. The 
clerical work for your apartments can be accomplished 
with greater accuracy in a fraction of the time you 
presently spend. The Landlord" will keep up-to-date files 
on apartments and residents as well as detailed records 
of property income and expenses. 

You'll be able to enter, change, or delete information 
by following the simple English instructions that appear 
on the screen of the Apple Il". The Landiord"" will 
automatically organize and store your data and make 
it available for your review at any time. With the 
Landlord", your resident manager can instantly 
determine where apartment vacancies exist and when 
additional units will become available for rental. The 
Landlord" also keeps track of resident payments, letting 


"Apple Il is o registered trademark of Apple Computer, Inc. 
The Landlord is a trademark of MIN Microcomputer Software, Inc. 
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you see at a glance who is behind on rent or other 
payments. Property and tax analysis reports are printed 
automatically each month and allow you to monitor 
the profitability of your apartments. 

The Landlord" apartment management software 
and the necessary Apple ІІ“ equipment are available for 
less than the cost of a new sub-compact car, If you own 
or manage an apartment property with no more than 
400 units, visit your nearest computer dealer for a 
demonstration. 


| BY88 1 i 
I Please return this coupon for more information about | 
{ the Landlord" and the name of the dealer nearest Ё 
I you. 
| Name | 
Company 
I Address 
ac n | — ——Ü 
І 4 æ [MIN MICROCOMPUTER SOFTWARE, Inc.| 
\ i 28.45 А Peachtree Comers Eas! { 
І. Д MiMorcross. Со 30092 ў 
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However, nothing is known outside the window about 
how it responds to these messages. (It is known that a 
window will move when asked to, but it is not known 
how it accomplishes the move.) 

The set of messages an object can respond to is called 
its protocol. The external view of an object is nothing 
more than its protocol; the internal view of an object is 
something like a data/procedure system. Ап object has a 
set of variables that refers to other objects. These are 
called its private variables. It also has a set of methods 
that describes what to do when a message is received, The 
values of the private variables play the role of data and 
the methods play the role of procedures. This distinction 
between data and procedures is strictly localized to the 
inside of the object. 

Methods, like other procedures, must know about the 
form of the data they directly manipulate, Part of the 
data a method can manipulate are the values of its 
object's private variables. For example, we might imagine 
three ways that a window represents its location and size 
(internally). The private variables might contain: 


efour numbers representing the x and y location of the 
center, the width, and the height 

etwo points representing opposite corners of the window 
ea single rectangle whose location and size are the same 
as the window's 


The method that moves a window (the response to 


some things are just 
naturally right. 


Uny-c is a structured programming language designed to 
allow you to focus attention on the problems you want to 
solve — rather thanthe language you're using to solve it. With 
tiny-c you can expand your horizons far beyond the limits of 
BASIC. tiny-c ONE (interpreter), $100 - includes Owner's Manual 
plus wide choice of media, source code. It's still the best struc- 
tured programming trainer. Тіпу-с TWO (compiler), $250 - 
includes Owner's Manual, CP/M* disk, source code. This 
version puts UNIX pleasure into your CP/M. 


tiny. c associates, Р.0. Box 269, Holmdel, NJ 07733 
(201) 671-2296 


tin 


You'll quickly discover tiny-c is 
naturally right for your language 
needs. 

New Jarsay residents include 5% gales tax. V 

Chargé accepted. Include charge plate number with order 


a EN Қ ere sinn kd (rp inc. 
tere a trademark ól Uny с associat ales 
шаа” NE dc ج‎ 
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messages with the selector move) assumes that a par- 
ticular representation is used. If the representation were 
changed, the method would also have to be changed. 
Only the methods in the object whose representation 
changed need be changed. All other methods must 
manipulate the window by sending it messages. 

À message must be sent to an object to find out 
anything about it (ie: our concept of manipulation in- 
cludes inquiring about information, as well as changing 
information). This is needed because we don't want the 
form of an object's inside known outside of it. The 
response to a message may return a value. For example, a 
window’s response to the message width returns an object 
that represents its width on the display (a number). The 
method for determining what to return depends on the 
form of the window's private variables. If they are 
represented as the first alternative listed above (four 
numbers), the response would simply return the value of 
the appropriate private variable. If the second alternative 
is used (two points), the method would have to determine 
the width from the x coordinates of the two corners. If 
the third alternative is used (one rectangle), the width 
message would simply be passed on to the rectangle and 
the rectangle’s response would become the window's 
response. 


Classes and Instances 

Most object-oriented systems make a distinction be- 
tween the description of an object and the object itself. 
Many similar objects can be described by the same 
general description. The description of an object is called 
a class since the class can describe a whole set of related 
objects, Each object described Бу a class is called an in- 
stance of that class. 


Class: А description of one or more similar 
objects. 


Instance: Ал object described by a particular 
class. 


Every object is an instance of a class. The class 
describes all the similarities of its instances. Each instance 
contains the information that distinguishes it from the 
other instances. This information is a subset of its private 
variables called instance variables. АП instances of a class 
have the same number of instance variables. The values 
of the instance variables are different from instance to in- 
stance. Ап object's software (ie: the methods that 
describe its response to messages) is found in its class. All 
instances of a class use the same method to respond to a 
particular type of message (ie: a message with a particular 
selector). Тһе difference in response by two different in- 
stances is a result of their different instance variables. The 
methods in a class use a set of names to refer to the set of 
instance variables. When a message is sent, those names 
in the invoked method refer to the instance variables of 
the message receiver. Some of an object's private 
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Text Processi 1 
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NEMESIS $ 40/NA н 
Dungeon Master $ 35/NA t | TERM ` — адат and user manual: $150.00 | 
(For use with Nemesis) і. RPM H 
Miscellaneous " a 
78000 Cross-Assembler $500/25 ү if 
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SuperSoft Has Great Prices on Blank Discettes 


SuperSoft sought out and found a discette that 
met our high standards. In the software distribution 
business we needed a discette that was reliable, 
sturdy. durable, and inexpensive. We wanted no data 
errors on any discette that we shipped. 

е Guaranteed 

e Data densily in excess of 3200 b.p.i. 

* Approved by Shugar, Persci, Qume, Remex, others 
е Operating temperature: 50-120 degrees Fahrenheit 


All software can be supplied on the following media: 
CP/M formats ... 8" sft sectored, 5" Northstar, 
5" Micropolis Mod 11, Vector MZ, Superbrain DD/QD, 
Apple 11+ 
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All Orders and General Information: 
SUPERSOFT ASSOCIATES 
— Р.О. BOX 1628 
CHAMPAIGN, IL 61820 
A (217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


Discette type | price per box 


Single Sided Single Density: 
Soft sectored ІВМ compatible 8": $30.00 


10 hard sectors 5%": $30.00 
16 hard sectors 5%": $30.00 


"CPM REGISTERED TRADEMARK DIGITAL 
RESEARCH 

SSS FORTRAN is the copyright af 
Small Systems Services, Urbana, ІШІпоі5 
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Single Sided Double Density: 
Soft sectored ІВМ compatible 8": $35.00 


10 hard sector 5%": $35.00 
16 hard sector 5%": $35.00 


24 hour express service available! 


SuperSoft 


First in Software Technology 


Pros rutsch to change шшр Rott 


*Add $15.00 for Double Sided Discettes 


Illinois residents add 5% 
Add $1.00 shipping per box 


M All SUPERDISKS are sold only in lots of 10 Each comes with jackets anc рох All orders must be ore 
риш or CO D. Generally we smp fram stock. with arrival hmes running about 8-10 days 
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PRINTERS, 

MONITORS, 

DISKS 

Amdek Color Monitor 0 7 eee ee 

Amdek Green Screen........ н. ossa ni 159 ы гы Дз uus sucus ruat ate E Wi 89 cee Б 
Amdek/Leedex B/W 12" Мопог ................. 129 блат WOR et cet se oo ——— 789 
Centronics 727 ,........... —— 737 Alari 400 8K ................ — Tu 419 
Daisey Wheel Printer ........... ..... — 1750 Atari 820 Printer..... ............ pri Заңын» irai SNR RUN 429 
Шише DATU o a o o oro se sinisa m GALL Мәй BOB Disk Orive... .. aes me o o ees hà 499 
Epson МӘН РТ ................ ——— 1 CALL Atari 410 Program Recorder ..... ————À 69 
Epson MXBO .................... —— PH CALL Атап ВЕБ Ртішег,,......................-.-..-...- 695 
NEC Spinwriter #5510 ........................... 2590 Atari 850 Interface............ n o 169 
Paper Tiger 445G ............................... 725 Aan ЖӨЛЕК ...................... fth б EC 18 
Paper Tiger 460G ............. ————" 1175 1M. 07 ...............................“... 18 
Paper Tigar ЭйШ.................................. 1495 CA ........—......4....... колер 35 
Silgniv TITIES ,........-.......---.-...... 529 15k RAM Microtek,..... „Ань CB. эии, насан. 99 
Banpo g" EM МагшР............................ 169 Microtek 32K RAM ...,....... mios о uoi 189 
Sanyo 12" B/W Monitor ............ T 255 bna Een... ooa mmo эйр s iod Da tlt 180 
Sanyo Green Screen ........ "— 309 PIE .........................„............. 30 
NEG Green бсгеёеп.............................. 239 БЕК EO mMe———Éu—-T-———— 30 
Televideo 912C .......... I 669 Steer ШЫП ИНО 30 
Televideo 9200 ................ €— — E 749 Мшес Согпровег..................... жайран . 45 
Dysan Disks (pkg. 10) ......... te РР 50 Gorfbutet (ӚНЕк8.,................““““--“------. ‚... 30 
Memora Disks ірке, 10) ........................ 40 CD Mir lo. ...................--——.-............- 45 
\йрше NEN (b. M ............................ 30 5-0 Тіс-ІМе-ІМЕе....-.......:...... —— 3ü 
Verbatim "Gold" (pkg. 10) ....................... 35 invitation то Ргасгатїпп........................-- 17 


LEEDEX VIDEO 100 se MONTHLY 
12" Black & White $139 "^^ SPECIALS 


cable extra 


CENTRONICS 737 
$737 


AVAILABLE FOR IMMEDIATE SHIPMENT 
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e Print speed — 


e Paper width — 
381mm (15") max. ! 
e Backed by C. lItoh's 1 yr. 
limited warranty 

e Interface — standard parallel or 
RS232-C compatible 

e Ready-to-use, requiring no changes 

in hardware or softwore 

e Compatible with sheet feeders G e Excellent letter-quolity 


uses industry standard ribbon ‘intina on 3 
cartridges تا‎ sharp copies 


TO ORDER: Phone orders invited using Visa, Mastercard or No COD or РО accepted. APO and FPO inctude 5% for postage. 

bank wire transfers. Visa and MC service charge of 2% Mail FOREIGN ORDERS include 1% handling — shipped air FREIGHT 

T WEM | orders may send charge card number (include expiration date), COLLECT only Credit cards not accepted on foreign nrders. 
masie глаг cashiers check, money order ог personal сһаск (allow ten АЙ equipment is in factory cartons with manufacturers warranly. 
MME business days for personal or company checks to clear) Include Opened products not returnable Restocking fee for returned 

E 3% ($5 minimum) for UPS shipping. handling, and insurance. marchandise, Equipment subject lo price change and avail- 

Calif. residents add 6% sales (ах Please include phone number. ability Reta store prices differ from mail order prices. WE 
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DISK with CONTROLLER 
NEW DOS 3.3 $529 


without . . . $445 
Nearly Everything 


for Apple 
«22 


EE. APPLE II 48K 
$1095 
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WE WILL MEET OR BEAT 
ANY ADVERTISED PRICES 


ON MOST ITEMS IF MERCHANDISE 
IN STOCK 
APPLE SOFTWARE 
Adventure by Microsoft ............ 27 HiRes Football ........ с, — 
ABM by Muse ,....... ........ / 22 iii | „ье ае о а а ааа 25 
Alien Rain by Broderbund .......... 22 Integer Basic Cassette Demos. .... 29 
Applebug Debugger ............... 29 Pascal Languaae System ........... 459 
Vp Pep... ones a „э. eat B ati 129 Peachtree Bus Pkgs .. ........ CALL 
Appie Pdl -............».......... 129 Personal Filing бумет...........- 84 
Apple Plot System ,................ 59 Phantomé. Five... sss erse sarerea smes 39 
Applepost Matling List Sysiem...... 44 Raster Blaster by Budge Co ,...... 24 
Applesoft Cassette Demos ......... 29 Sargon Н Chess Game disk ........ 32 
Apple Game Paddles............... 26 Single Disk Copy Routines ......... 35 
Apptesoft Utility Programs ,........ 29 Space Game Album by B Budges... 39 
Applewriter Word Processor ....... 65 Space EGO ....... „а... TEE 2 
e п... они е, 65 Bur CSE ..................... 24 
Asteroid Field by Gabalier.......... 19 Stellar Ттек.,.........---....-.--.. 23 
Autostart ROM Pkg ................ 59 Sub-Logic FS-1 Fit Sim disk....... 34 
Controller Bus. PKO. ............... 514 Supertext Il by Muse.. ......., ‚„.. 129 
Cosmos MissionsSpace Invaders.,.. 24 3-D Graphics Too! by B Budges.... 39 
CCA Data Mgmt .............. aos 84 Tranquility Base ................... 24 
3-D Animation Раск................ 55 Trilogy by Bill TER - CR ... 24 
Data Factory by Microlab .......... 129 Visicalc Il... .. ТГ 169 
Desktop Plan И ........ тен — i 169 en CALL 
DB Master by Stoneware ........... 209 Wizard and the Princ2ss...,........ 32 
DOS ТооГҚИ........... ——— 65 — (a e. o LITT oot T 34 
DOS ЦПӘПТӘӘЕ.................. 49 
Dow Jones Portfolio Evaluator,..... 45 LARGE SELECTION OF 
Forth Il by бойара................. 45 SOFTWARE IN STOCK — 
Fortran for Language Sys .......... T CALL FOR FREE BROCHURE — 
Galaxian by Broderbund ЖЖ. mms 


PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 
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APPLE | 
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SERVICE 
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16K computer 


APPLE COMPUTER 
INTERFACE CARDS 


ALS СТАРИЈУ... п оона Geren 324 
Apple Clock/Calendar Card 

by Mtn. Сопр.................... 225 
Applesoft Н Firmware Cd. .......... 148 
CCS Asynchronous 7710A ......... 145 
CCS Parallel Print Cd. 7720A ....... 155 
Centronics Interface Cd. ......... oe 179 
Comm. Cd. & DB25 Cable.......... 178 


GPS Mullifunction by Mtn. Comp. .. 259 
Expansion Chassis by Mtn. Comp... 649 


HiSpeed Serial Int. Cd. ............. 155 
Integer Basic Firmware Cd.......... 149 
ROMPLUS (keyboard filter extra) ... 135 
Serial Interface Card ,..,........... 139 
SSM AIO Serial ‘Parallel 1/O 

Assembled & Tested ............. 189 

ACCESSORIES 

A/D D/A Board by Mtn. Comp. ..... 319 
Andromeda 16k Ramcard .......... 179 
Arith. Processor 7811 A or B ....... 339 
COPYROM by Mtn. Comp ......... 51 
Dan Paymar L.C. Kil 1 Or 2......... 55 
Extender Воага,............... am. BV 
GPIB by CCS model 7490A ........ 259 
Graphics Input Tablet ,............. 645 
Hayes Місготодет“ ..,,........... 319 
Intro! X-10 Remote Control Sys. .... 239 
К & D Joystick for the Apple ....... 47 
Keyboard Filter ROM chip......... . 49 
M & Н Sup-R-Term 80 column board 319 
Music System by Min, Comp........ 479 
Programmable Timer CCS 7440A ... 159 
Prototyping Hobby Card ........... 22 


ROMWRITER by Mtn. Comp. ....... 149 
SuperTalker Speech Synihesizer.... 239 


Symtec Light Pen ........, T——: ES 
Versa-Writer Digitizer 

Drawing System ............ .... 209 
Videx Keyboard Enhancer .......... 115 
Videx Videoterm ................... 319 
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variables are shared by all other instances of its class. 
These variables are called class variables and are part of 
the class. 

The programmer developing a new system creates the 
classes that describe the objects that make up the system. 
The programmer of the window-management system 
would create a class that contained methods correspond- 
ing to the message selectors move, display, delete, width, 
and height. This class would also include the names of 
the instance variables referred to in those methods. These 
names might be frame, text, and title, where: 


frame is a rectangle defining the area on the 
screen, 

text is the string of characters displayed in the 
window, and 

title is the string of characters representing the 
window's name 


The classes representing rectangles and strings of 
characters are included in most systems, so they don't 
need to be defined. 

In a system that is uniformly object-oriented, a class is 
an object itself. À class serves several purposes. In a run- 
ning system, it provides the description of how objects 
behave in response to messages. The processor running 
an object-oriented system looks at the receiver's class 
when a message is sent to determine the appropriate 


GETS FILES ACROSS! 


With REFORMATTER disk utilities vou can read and write 
ІВМ 3740 and DEC RE1! single density formatted diskettes on your 
CP/M™ system. 

REFORMATTER enables you to access large sysiem databases, 
Improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature hi-directional data transfer 
and full directory manipulation. ASCIL/EBCDIC conversion provided 
with СРАМ — IBM. МР/М is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides avallahle. 

Each program $195.00 from stock. Specify CP/M ++ ІВМ or 
CP/M +> DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 O Tel: 415/324-9114 O TWX: 
910-370-7457 MUH-ALTOS D Dealer and OEM discounts available. 
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method to execute, For this use of classes, it is not 
necessary that they be represented as objects since the 
processor does not interact with them through messages 
(preventing a nasty recursion) Іп a system under 
development, a class provides an interface for the pro- 
grammer to interact with the definition of objects, For 
this use of classes, it is extremely useful for them to be ob- 
jects, so they can be manipulated in the same way as all 
other descriptions. Classes also are the source of new ob- 
jects in a running system. Here again, it is useful for the 
class to be an object, so object creation can be 
accomplished with a simple message. For example, the 
message new might be sent to a class to create a new in- 
stance. 


Inheritance 

Another mechanism used for implicit sharing in object- 
oriented systems is called inheritance. One object inherits 
the attributes of another object, changing any attributes 
that distinguish the two. Some object-oriented systems 
provide for inheritance between all objects, but most pro- 
vide it only between classes. A class may be modified to 
create another class. In such a relationship, the first class 
is called the superclass and the second is called the 
subclass. A subclass inherits everything about its 
superclass, The following modifications can be made to a 
subclass: 


eadding instance variables 

eproviding new methods for some of the messages 
understood by the superclass 

eproviding methods for new messages (messages not 
understood by the superclass) 

eadding class variables 


Ав an example, the window-management system might 
contain windows that have a minimum size. These would 
be instances of a subclass of the ordinary class of win- 
dows that added an instance variable to represent the 
minimum size and provided a new method for the 
message that changes a window's size. 


Conclusion 

The realization that information can describe the 
manipulation of information is largely responsible for the 
great utility of computers today. However, that 
discovery is also partially responsible for the failure of 
computers to reach the utility of some predictions made 
in earlier times. On the one hand, it can be seen as a 
unification between the manipulator and the 
manipulated. However, in practice, it has been seen as a 
distinction between software and the information it 
manipulates. For small systems, this distinction is 
harmless. But for large systems, the distinction becomes a 
major source of complexity. The object-oriented point of 
view is a way to reduce the complexity of large systems 
without placing additional overhead on the construction 
of small systems. m 


МӨ. AGAIN 


This time in Switchers 


Long the recognized leader in quality open-frame lineara, 
Power-One is now setting the pace in switching power supplies. 


Our fast growing lime of efficient high-performance switchers 
offer a combination of features not found in others at these low 
prices. Features such as fully regulated outputs, 115/230 VAC 
input capabilities, superior hold-up time, and totally enclosed 
packaging for enhanced safety. Additionally, these models 
incorporate many other innovative ideas that set our switchers 
apart... while reflecting the same simplicity 
of design that has kept our open-frame lin- 
ears the most cost-effective in the industry. 


Best of all, Power-One switchers are 100% 
American bullt by Power-One personnel, at 
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Power-One facilities, and ипар? tough Power-One quality 
control standards. Adding up to total dependability at typical 
Power-One low prices. 


So check us out. See why we're leading the way again. This 
time in switchers. 


Send for our new '81 Catalog. Better yet, contact your local 
Power-One representative for immediate action. 
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8-inch Winchester Multi-User Systems. Now In Volume- $8,500. 


Altos is delivering the cream of the 
crop with their new 8-inch multi-user 
Winchester disk systems. They're 
freshly packed with the quality 
features you expect from Altos, and 
at a price you expect from Altos, 
too—just $8,500. 

Pick from two fully integrated 
systems, each packaged in our new 
compact, stylish cabinet suitable for 
either rack mount or table top 
applications. You get 10 MBytes of 
reliable on-line storage in our 8-inch 
Winchester drives. Then for system 
back-up storage. you can select from 


System і 
Software jj 


y Floppy Disks: 
.SMb-1Mb 
Mag Tape: 17Mb 


Winchester Disk: 
10Mb 


SYSTEMS PICTURED: 
АС58000-10 (10Mb HD + 1 floppy) $ 8,500 
ACS8000-10/MTU (10Mb HD + DEI Mag Tape) 510,990 
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either 8-inch. single or double-sided 
floppy drives (ACS8000-10 and -10D) 
or a '4-inch magnetic tape drive 
(ACS8000-10/MTU). And for powerful 
performance, all of these Z80A*based 
Systems come complete with 208K 
of RAM and 6 programmable serial 
ports, ready to support four users. 

Here's the most bountiful 
selection of systems and capacities in 
the field from the company that 
knows how to deliver quality systems 
in the volumes that OEMs need to 
stay competitive. 

And Altos supports these 
systems with a broad software 
selection including the three industry 
standard operating systems—CP/M, 
multi-user MP/M** and OASISt. 
These operating systems support 
seven high level programming 
languages: BASIC, FORTRAN, COBOL, 
PASCAL. APL. PL/1 and C. Also 
available are comprehensive 
communications packages: ASYNC— 
Altos-to-Altos, BISYNC—Altos-to- 
mainframe and full networking with 
CP/NET. All are designed to run on a 
high speed 800 Kilobaud networking 
channel—standard with every 
system. 

The АС58000-10 Winchester 
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The Smalltalk Environment 


Larry Tesler 
Apple Computer Inc 
10260 Bandley Dr 
Cupertino СА 95014 


Ав I write this article, I am wearing a T-shirt (photo 1) 
given to me by a friend. Emblazoned across the chest is 
the loud plea: 


DON'T 
MODE 
ME IN 


Surrounding the caption is a ring of barbed wire that 
symbolizes the trapped feeling І often experience when 
my computer is "in a mode." 

In small print around the shirt are the names of some 
modes І have known and deplored since the early 19605 
when I came out of the darkness of punched cards into 
the dawn of interactive terminals. My rogues' gallery of 
inhuman factors includes command modes like INSERT, 
REPLACE, DELETE, and SEARCH, as well as that in- 
escapable prompt, "FILE NAME?" The color of the silk 
screen is, appropriately enough, very blue. 

My friend gave me the shirt to make fun of a near- 
fanatical campaign I have waged for several years, a cam- 
paign to eliminate modes from the face of the earth—or 
at least from the face of my computer's display screen. It 
started іп 1973 when I began work at the Xerox Palo Alto 
Research Center (PARC) on the design of interactive 
systems to be used by office workers for document 
preparation. My observations of secretaries learning to 
use the text editors of that era soon convinced me that my 
beloved computers were, in fact, unfriendly monsters, 
and that their sharpest fangs were the ever-present 
modes. The most common question asked by new users, 
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Photo 1: The "DON'T MODE ME IN" T-shirt. 
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at least as often as "How do I do this?," was "How do I 
get out of this mode?" Other researchers have also con- 
demned the prevalence of modes in interactive systems 
for novice users (reference 1). 

Novices are not the only victims of modes. Experts 
often type commands used in one mode when they are in 
another, leading to undesired and distressing conse- 
quences. In many systems, typing the letter "D" can have 
meanings as diverse as "replace the selected character by 
D," "insert a D before the selected character," or "delete 
the selected character." How many times have you heard 
or said, "Oops, I was in the wrong mode"? 


Preemption 

Even when you remember what mode you are in, you 
can still fall into a trap. If you are running a data-plotting 
program, the only commands you can use are the ones 
provided in that program. You can't use any of the useful 
capabilities of your computer that the author of the pro- 
gram didn't consider, such as obtaining a list of the files 
on the disk, On the other hand, if you're using a program 
that lets you list files, you probably can't use the text 
editor to change their names. Also, if you are using a text 
editor, you probably can't plot a graph from the numbers 
that appear in the document. 

If you stop any program and start another, data 
displayed by the first program is probably erased from 
the screen and irretrievably lost from view, In general, 
"running a program" in most systems puts you into a 
mode where the facilities of other programs are 
unavailable to you. Dan Swinehart calls this the dilemma 
of preemption (reference 2). 

Many systems feature hierarchies of modes. А portion 
of a typical mode hierarchy is shown in figure 1. If you 
are in the editor and want to copy text from a file, you 
issue the copy-from command and it gives the prompt 
"from what file?" You then type a file name. What if you 
can't remember the spelling? No problem. Leave from- 
what-file mode, leave copy-from mode, save the edited 
text, exit from the editor to the executive, call up file 
management from the executive, issue the list-files com- 
mand, look for the name you want (Hey, that went by 
too fast, Sorry, you can't scroll backwards in that 
mode.), terminate the list command, exit from file 
management to the executive, reenter the editor, issue the 
copy-from command, and when it prompts you with 
“from-what-file?,” simply type the name (you haven't 
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forgotten it, have you). 

You don't have to be a user-sympathizer to join the 
campaign against modes. The most coldhearted program- 
mer is a victim as well. Say you have programmed a new 
video game for your personal computer and have en- 
countered a bug. Ап obscure error message appears on 
the screen mixed in with spacecraft and alien forms. To 
see the latest version of the program on the screen, you 
have to wipe out the very evidence you need to solve the 
problem. Why? Because the system forces you to choose 


between edit mode and execute mode. You can't have 
both. 


Enter the Integrated Environment 

Soon after 1 began battling the mode monster, Ї became 
associated with Alan Kay, who had just founded the 
Learning Research Group (LRG) at the Xerox PARC. Kay 
shared my disdain for modes and had devised a user- 
interface paradigm (reference 3) that eliminated one kind 
of mode, the kind causing the preemption dilemma. The 
paradigm he advocated was called "overlapping win- 
dows,” 

Most people who have used computer displays are 
familiar with windows. They are rectangular divisions of 
the screen, each displaying a different information set. In 
some windowing systems, you can have several tasks in 
progress, each represented in a different window, and can 
switch freely between tasks by switching between win- 
dows. 
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The trouble with most windowing systems is that the 
windows compete with each other for screen space—if 
you make one window bigger, another window gets 
smaller. Kay's idea was to allow the windows to overlap. 
The screen is portrayed as the surface of a desk, and the 
windows as overlapping sheets of paper (photo 2). Partly 
covered sheets peek out from behind sheets that obscure 
them. With the aid of a pointing device that moves a cur- 
sor around the screen, you can move the cursor over a 
partly covered sheet and press a button on the pointing 
device to uncover that sheet. 

The advantages of the overlapping-window paradigm 
are: 


ethe displays associated with several user tasks can be 
viewed simultaneously 

eswitching between tasks is done with the press of a but- 
ton 

eno information is lost switching between tasks 

escreen space is used economically 


Of course, windows are, in a sense, modes in sheep's 
clothing. They are more friendly than modes because you 
can't slip into a window unknowingly when you are not 
looking at the screen, and because you can get in and out 
of any window at any time you choose by the push of a 
button. 

Kay saw his paradigm as the basis for what he called an 
"integrated environment." When you have an integrated 
environment, the distinction between operating system 
and application fades. Every capability of your personal 
computer is always available to you to apply to any in- 
formation you want. With minimal effort, you can move 
among such diverse activities as debugging programs, 
editing prose, drawing pictures, playing music, and run- 
ning simulations. [Information generated by one activity 
can be fed to other activities, either by direct user interac- 
tion or under program control. 

When Kay invented the Smalltalk language in 1972, he 
designed it with the ability to support an integrated en- 
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Figure 1: А portion of a typical mode hierarchy. 
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vironment. The implementations of Smalltalk produced 
by Dan Ingalls and the other members of the Learning 
Research Group have achieved ever-increasing integra- 
tion. The file system, process-management system, 
graphics capability, and compiler are implemented 
almost entirely in Smalltalk. They are accessible from 
any program, as well as by direct user interaction. 

In recent years, the idea of an integrated environment 
has spread outside the Learning Research Group and even 
to non-Smalltalk systems. The window-per-program 
paradigm is now commonplace, and many system 
designers have adopted the overlapping-sheet model of 
the screen. 

In summary, the term environment is used to refer to 
everything in a computer that a person can directly access 
and utilize іп a unified and coordinated manner, In an in- 
tegrated environment, a person can interweave activities 
without losing accumulated information and without giv- 
ing up capabilities. 


Strengths of Smalltalk 

Before delving further into the nature of the Smalltalk 
environment, we should first discuss its purpose. 

Many general-purpose programming languages are 
more suitable for certain jobs than others. BASIC is easy 
to learn and is ideal for small dialogue-oriented pro- 
grams. FORTRAN is well suited to numerical applica- 
tions. COBOL is tailored to business data processing. 
Pascal is good for teaching structured programming. 
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LISP is wonderful for processing symbolic information. 
APL excels at manipulating vectors and matrices. С is 
great for systems programming. SIMULA shines at 
discrete simulations. FORTH lets people quickly develop 
efficient modular programs on very small computers. 

All these languages have been used for numerous pur- 
poses in addition to those mentioned. You can write 
almost any program better in a language you know well 
than in one you know poorly. But if languages are com- 
pared from a viewpoint broader than that of a narrow 
expert, each language stands out above the others when 
used for the purpose for which it was designed. 

Although Smalltalk has been used for many different 
applications, it excels at a certain style of software 
development on a certain type of machine. The machine 
that best matches Smalltalk’s strengths is a personal com- 
puter with a high-resolution display, a keyboard, and a 
pointing device such as a mouse or graphics tablet (photo 
3a). A cursor on the screen tracks mouse movements on 
the table so you can point to objects on the screen. The 
mouse (reference 4) has one or more buttons on its top 
side (photo 3b). One button is used as a selection button. 
If there are more buttons, they are normally used as 
menu buttons. 

If the machine has a high-performance disk drive, you 
can use a virtual-memory version of Smalltalk and have 
as little as 80 K bytes of main memory, not counting 
display-refresh memory. Otherwise, you should have at 
least 256 K bytes of memory. This much memory is re- 
quired because the whole integrated environment lives in 
one address space. It includes not only the usual run-time 
language support, but window-oriented graphics, the 
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Photo 2: A typical Smalltalk display. The various "windows" 
look and behave like overlapping sheets of paper. 
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editor, the compiler, and other software-development 
aids. The programs you write tend to be small because 
they can build on existing facilities; no system facilities 
are hidden from the user. Users of LISP and FORTH will 
be familiar with this idea. 

Smalltalk supports its preferred hardware by incor- 
porating software packages that provide: 


eoutput to the user through overlapping windows 
einput from a keyboard, a pointing device, and menus 
euniform treatment of textual, graphical, symbolic, and 
numeric information 


These interactive facilities are utilized heavily by the 
built-in programming aids and are available to all user- 
written applications. 

The style of software development to which Smalltalk 
is oriented is exploratory. In exploratory development, it 
should be fast to create and test prototypes, and it should 
be easy to change them without costly repercussions. 
Smalltalk is helpful because: 


eThe language is more concise than most, so less time is 
spent at the keyboard. 


(3a) 
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Photo 3: А typical Smalltalk system (photo 3a) and a close-up of 
the "mouse" (photo 3b), a device that allows you to move an 
on-screen cursor and select certain options. 
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Apple 151 Опме ............. .. $490 
Apple 2nd Опме .............. 5410 
MODEMS 
Novation 
DENT agg ub ое а $155 
OM sa eurer ё .. $155 
жесе. .............. бай! 
е > Call 
VIDEO TERMINALS 
Adds 
Т. -,..........--..- Call 
Soroc 
Gro Бүгү — ек Call 
iQ 130 — ám — Call 
IQ 135.................. аһ 
та РЕОНИ RT Call 
Televideo 
GIMME? ..2-......5% ae 
9209€ ................. DIAD 
г РР Чн Call 
Zenith -Z- 19..... е. К. Cal 
PRINTERS 
C.Itoh 
SHINE .............. $1380 
Datasouth 
DS180 ........ — $1299 
Бізіо................... Call 
Epson 
OE ш... +...мин ae Call 
MÁSBO Р/Т................. Call 
ЮК-@%................... Call 
Егіс Feed Opt. for МХ-80,,.... $ 50 
OOWCE 7978. PERR. DIE Call 
Okidata 
Microllne 80 ................ $399 
Microline 82 .... ........... $515 
Microline 83 ................ $755 
Сите ...... —— — Call 
Qantex 
Serial ........ 2s. $1198 
Ба ............... $1160 
Texas Instruments 
GAD Бебе.....-........ $1480 
810 Loaded ............ $1739 


COMPUTERS 
0o e ———— Call 
Northstar ....... -— Call 
Zenith 
25008 К, .............: Са!! 
SOFTWARE 
GHABME .................... Call 
Cono NAMENS Call 
MP/M for NorthStar .......,, Call 
DISKETTES 
Scotch 


(Qty 100) $250 
(Qty 100) $260 


5'4-D, 10, 16 Sector 
8"-0. 32 Sector 


MONITORS 


Sanyo - 9" Monitor ea eee 99249 


A 
ATARI 
4 s 


OROC 


TECHNOLOGY, INC. 


EPSON AMERICA. INC 


NorthS 


OKIDATA MICATI МАТЕР 


COMPUTER 2222 E. Indian School Rd. Phoenix, Arizona 85016 
WAREHOUSE (602)954-6109 1-в00-5284054 


We Buy and Sell Used Equipment 
Experienced Equipment 


Diablo, МЕС, бите 


Centronics 779 
Hazeltine 1420 
Atari 820 printer 


Soroc IQ 120 
TI 810 Basic ........ PF dian Jis di 


77м | 
Fata systems | 


& TeleVideo 


TEXAS INSTRUMENTS 


ESTE 
VISA 
Mr aii 


Store Hours: Tues.- Friday 10-5 MST Saturday 10-4 MST 


Personal checks will delay s'upping two weeks 


Prices 8 availabdıly subject to change without notice 


Prices reflect 3% cash discount. Product shipped in factory cartons with manufactures warranty. Add 2%. a minimum of $5, 


tor shipping and handling. 


eThe text editor is simple, modeless, and requires a 
minimum of keystrokes. 

«Тһе user can move among programming, compiling, 
testing, and debugging activities with the push of a 
button. 

eAny desired information about the program or its 
execution is accessible in seconds with minimal effort. 
eThe compiler can translate and relink a single change 
into the environment in a few seconds, so the time usual- 
ly wasted waiting for recompilation after a small pro- 
gram modification is avoided. 

eSmalltalk programs grow gracefully. In most en- 
vironments, a system gets more difficult to change as it 
grows. If you add 2 megabytes of virtual memory to the 
Smalltalk environment, you can fill the second megabyte 
with useful capabilities as fast as you can Fill the first. 
eIhe class structure of the language prevents objects 
from making too many assumptions about the internal 
behavior of other objects (see David Robson's article, 
"Object-Oriented Software Systems," on page 74 of this 
issue). The programmer can augment or change the 
methods used in one part of a program without having to 
reprogram other parts. 


The Anatomy of a Window 

Over the years, members of the Learning Research 
Group have embellished Kay's original window concept. 
Let us look at a Smalltalk window in more detail (figure 


The window is shown as a framed rectangular area 
with a title tab attached to its top edge. The program 
associated with the window must confine its output to the 
framed area. 

Every window has a window menu (photo 4а), The 
window menu includes commands to reframe the win- 
dow in a new size and location, to close the window, to 
print the contents of the window on a hard-copy device, 
and to retrieve windows hidden under it. 

А window is tiled by one or more panes, each with its 
own pane menu (photo 4b). The pane menu includes 
commands appropriate to the contents of that pane. In 


безі | | Pane 
Bar pop-up 
manu 


Windaw 
pop-up 
menu 


Figure 2: Anatomy of a window. 
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Complete line of color imaging systems with high = oe 8 
resolution real time video FRAME GRABBER ~e- +#— 

for the 8-100 bus. aa 

Capture and digitize а video frame іп 1/60th of a second. Store 
up to 2 million bits of image data In on-board buffer. By software, 
select the best resolution for your application from 256 to 1280 
pixels per TV line. Display your digitized Image or your computer 
processed image with up to 256 gray levels or 65, 536 
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Features: 
ө Highest quality 480x512x8 digital video image 
ә Input capability from TV cameras or other sources 
9 Variety of synchronization choices 
е 2 selectable video A/D conversion circuits 
е Choice of 1, 2, 4, 8, 16 or 24 bits per pixel 
e 32K-byte image memory on the basic system 
е 64K, 128K, 192K and 256K-byte system capacity 
e High resolution lightpen input 
€ Photographic trigger control input 
€ Software selectable system parameters 
e Stand-alone intelligent graphics unit with universal interface 


Accessories; 
е RGB color monitor 
@ High performance lightpen 


==DIGITAL 
E =GRAPHIC 
==SYSTEMS 
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€ Hard copy printer/plotter 


e Software packages available | 


935 Industrial Avenue 
Palo Alto, CA 94303 
(415) 856-2500 


480x512 Computer generated 


240x256 Digitized image. 16 levels 


ROBOTICS AUTOMATED COUNTING AND MEASURING QUALITY CONTROL MONITORING: 
PATTERN RECOGNITION IMAGE PROCESSING-MEDICAL AMD SCIENTIFIC RESEARCH 
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MDBS... 
true data base management 
for small systems! 


Harvey M. Weiss, “MDBS is truly a data base management system..., not a file management system.” 


ап independent  "MDBS... offers the data manipulation, query, and report-writer capabilities of a DBMS 
software reviewer, found on much larger and more complex computer systems." 


has this to say — "MDBS has come to the rescue with...products whose ability to reduce development time 
about our system. апа implement processes not available elsewhere make them invaluable to integrators and 
developers of uc-based systems." 


For the complete Weiss review, see "Downscaling DBMS to the Microworld," Mini-Micro 
Systems, April, 1981, pp. 187-195. 


Check these Flexible, powerful data structuring capabilities: network and hierarchical data structures, 
advanced features cluding many-to-many relationships (not available elsewhere). 


for yourself: Genuine data base management capabilities: far surpasses file management in data 
independence, automatic maintenance of relationships, and complete lack of data 
redundancy. 


English-like, nonprocedural query language interface: ad hoc queries result in the automatic 
generation of desired reports, tables, files, and relations. 

Host language interfaces, including various BASICS, COBOLS, PASCALS, FORTRAN, РІЛ, 
C, and several assemblers. 

Extensive built-in data access security (256 levels). 

Automatic transaction logging and data base recovery. 

Dynamic data base restructuring. 

Plus many other advanced data base management features. 


Is MDBS right MDBS is written in 2-80, 6502, 8080 and 8086 machine language and run under CP/M (and 

for your system? similar derivatives) with CBASIC2, PL/1, PASCAL Z, PASCAL M, PASCAL MT+, BDS C, CIS 

COBOL, and Microsoft COBOL, FORTRAN, or BASIC; under North Star DOS and North Star 

BASIC; under TRSDOS or NEWDOS with TRS DISK BASIC; with Apple DOS and Applesoft 
BASIC; and with 86-DOS. 


MDBS requires only 18K to 20K bytes for the 2-80 version, 22K for the 8080, and 30K for the 
6502. 


MDBS is independent of the types and sizes of disk drives. 


To learn more  *Forfree literature about serious data base management on a microcomputer, please fill out 
and mail the coupon. 


е For à practical introduction to true data base management for small computers, please send 
$20 (Indiana residents, add 80€ tax) for PRIMER/GUIDE manuals. 


e For a comprehensive DOCUMENTATION PACKAGE consisting of THE PRIMER plus user 
manuals covering the MDBS, QRS, RTL, and DRS, please forward $60 (* $2.40 Ind. tax). 


ШЕШЕМ aS com D ақы» eo олын» Ұша am аншы» анны; өші КО сылы DAD mm ox = 


Lafayette, Indiana 47902 


317-448-1616/TWX 810-342-1881 MAIL TO: Micro Data Base Systems, Inc. 


Р.О. Box 248-Ү 


Dealer/distributor/OEM inquiries invited. Lafayette, IN 47902 


Setting standards of excellence for data base YES, please send me more information оп the 
software... worldwide. i remarkably flexible MDBS Data Base System. 

| 
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addition, a pane has a scroll bar on its left side used to 
scroll the contents of the pane when more information ex- 
ists than fits in the frame at one time. 

Although you can see many windows and panes at 
once, you can interact with only one pane at a time. That 
pane and its window are said to be awake or active. To 
awaken a different pane of the same window, move the 
cursor over the new pane (photo 4c). To awaken a dif- 
ferent window, move the cursor over the new window 
and press the selection button on the pointing device 
(photo 4d). When a window wakes up, its title tab and all 
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its panes are displayed, and it is no longer covered up by 
other windows. 

The scroll bar of the active pane is called the active 
scroll bar. Its menu and the menu of its window are called 
the active menus. In order to reduce screen clutter and 
maximize utilization of precious screen space, no inactive 
scroll bars or menus are displayed. On machines that use 
a pointing device with three buttons, some versions of 
Smalltalk even hide the active menus until one of two 
menu buttons is pressed, at which time the associated 
menu pops up and stays up until the button is released. If 
the button is released when the cursor is over a command 
in the menu, that command is executed (photo 4e). 


Modeless Editing 

The overlapping-window paradigm helps eliminate 
preemption. It can also reduce the need for certain 
prompts and their associated modes. For example, you 
never have to type the name of a procedure you want to 
examine. At worst, you point to its name in a list; at best, 
the desired procedure is already in a window on the 
screen, and you activate that window. 

Unfortunately, overlapping windows do not eliminate 
command modes like "insert" and “replace” by 
themselves. Between 1973 and 1975, I worked at PARC 
with various collaborators, including Dan Swinehart and 
Timothy Mott, to banish command modes from interac- 
(4d) 
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Photo 4: Windows and their behavior. 
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The Gauntlet Is Down 


Can any dot matrix computer printer match the 
INFOSCRIBE 1000? Its sound levei in normal, continuous 
operation is only 54 dBA. By independent sound laboratory 
fest. 

That's right, 54 dBA. Like a group office where paper 
shuffling and throat clearing are making most of the noise. 

As far as we're concerned, INFOSCRIBE 1000 is the 
quietest serial matrix impact printer on the market, 

Compare with the typical matrix printer that can sound 
like a blender full of ball bearings, and you have the Number 
One reason why your next printer will be an INFOSCRIBE 1000 

Even printers advertised at 56dB are a full 2 dB higher 
than ours. (Remember, every 3 dB up doubles the noise.) 


A New Generation Printer 


If INFOSCRIBE 1000's purr were its only benefit, you 
should still buy it for the sanity of your office staff. But it 
happens that INFOSCRIBE 1000 is also the most feature- 
packed, the most beoutiful, and the most econemical printer 
in its class. 


Graphics Galore 


INFOSCRIBE 1000 doesn’t print characters only. Under 
software control it produces charts, diagrams, graphs, signs, 
anything within a vertical and horizontal resolution of 70 dots 
per inch, Now we're talking about a capability that can 
enhance management presentations, sales reports, even 
technical documents. 


Format Flexibility 


INFOSCRIBE 1000 can produce data processing 
quality characters at 10, 12, or 16.5 characters per inch, or 
correspondence quality characters at 10. You also get 
subscripts and superscripts in any selected pitch, double- 
wide printing, true lower case descenders, and true 
underlining. 


54dB. 
Put up or shut u 


In addition to two different character sets stored in the 
printer, a third character set can be downloaded from the 
host computer. This offers a total of 288 different characters 
that can be selected on a character-by-character basis. 


Gratifying Throughput 


There's more fo INFOSCRIBE 1000's speed than a 
nominal 180 characters per second. High-speed paper 
movement with vertical and horizontal tabbing, plus 
bidirectional printing with logic seeking in both directions 
gets a lot of work out of tha machine. And that's equivalent 
to having а faster computer. 


Unmatched Elegance 


It's almost unfair that INFOSCRIBE 1000 is also the 
industry's best looking matrix printer. Sllm, sleek, graceful, 
it makes those machines with the visible viscera look like 
remnants of early experimental days at Manio Park. 
INFOSCRIBE 1000 is completely enclosed, sealing dirt out 
while sealing noise in. Its controls use membrane switches, 
so not even knobs or buttens break its sculptured exterior. 


Demand the INFOSCRIBE 1000 


Is there a single reason why you should have any 
printer but the INFOSCRIBE 10007 At $1,825 in singletons 
(substantially tess in OEM quantities), INFOSCRIBE 1000 
becomes mandatory for your system. 

Insist on it from your system specialists, And if you are 
buying а first-time computer, no matter what make, ask for 
the printer that is setting a new standard: INFOSCRIBE 1000. 

Get full details from your nearest Infoscribe 
distributor/representative. Or talk to your computer dealer. 

If he doesn't handie Infoscribe yet, he will. 


*Contact Infoscribe for an abstract of the independent 
testing laboratory report. 


ESTEE 


INFOSCRIBE. 


QUIETLY AUTHORITATIVE 


Corporate Headquarters and Factory: Infoscribe, Inc., 2720 S. Croddy Way, Santa Ana, California 92704. Distributor Representatives: СА, HI {FH} 964-4722 or 
(415) 948-896); CO, UT, WY (303) 374140 or (BOD 282-8145; WA, OR, MT, ID, AK (206) 455-4922: JA, IL, IN, WI (312) 298-4830 or (414) 35-6123; TX, OK, AR, LA (214) 6639623, (713) 88-0200, 
(918) 252-8646 or (512) 454-3579; MA, VT, МЕ, CT, RI, NH (617) 729-5770, (413) 737-6624 or (203) 624-7800; MN, ND, SD (612) 922-701; DC, VA, MD (301) 424-416; МҮ (315) 699-2651, 
(718) 223-4490; France 334-30-20; United Kingdom (063-33) 69162; Ausiralio (61-2) 29-3753. 


Overseas Distributor Inquiries Welcome 


tive systems. Despite initial skepticism, nearly all users of 
our prototypes grew to appreciate the absence of modes. 
The following techniques were devised by us to eliminate 
modes from text editing. They are analogous to the 
techniques used to keep Polish-notation calculators 
relatively mode-free. Similar techniques can be applied to 
page layout, graphics creation, and other interactive 
tasks. 


Selection precedes command: 


eEvery command is executed immediately when you 
issue it. You are not asked to confirm it. You can issue an 
undo command to reverse the effects of the last issued 
command, Although the main purpose of "undo" is to 
compensate for the lack of command confirmation, it can 
also be used to change your mind after issuing a com- 
mand. 

eFor a command like "close the active window" that re- 
quires no additional parameters, you simply issue the 
command. 

eFor a command like "delete text" that requires one 
parameter, you first select the parameter using the point- 
ing device and then issue the command. Until you issue 
the command, you can change your mind and make a dif- 
ferent selection, or even choose a different command. 
eFor a command like "send electronic mail" that requires 
several parameters (recipient, subject, content), you first 
fill the parameters into a form using modeless text editing 


and then issue the command. You are not in a mode while 
filling out the form. If you want to copy something into 
the form from another place, you can. If you want to do 
something else instead, just do it; you may even return to 
the form later and finish filling it out. 


Typing text always replaces the selected characters: 


e Pressing a text key on the keyboard never issues а com- 
mand. It always replaces the current selection by the 
typed character and automatically selects the gap follow- 
ing that character, 

eTo replace a passage of text, first select it (photo 5a) 
and then type the replacement. The first keystroke deletes 
the original text (photo 5b). 

eTo insert between characters, you first select the gap 
between those characters (photo 6a) and then type the in- 
sertion (photo 6b). Essentially, you are replacing nothing 
with sornething. 

e The destructive backspace function always deletes the 
character preceding the selection, even if that character 
was there before the selection was made. 

e The "undo" command (photos 6c and 6d) can be used 
to reverse the effects of all your typing and backspacing 
since you last made a selection with the pointing device. 


Thus, the usual insert, append, and replace modes are 
folded into one mode—replace mode—and one mode is 
no mode at all. 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


R10 

S-100 ROM, 
RAM & 1/0 
BOARD 


ECT's R?I/O is an S-100 Bus /О Board with 3 Serial 
VO Ports (UART's), 1 Parallel /О Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 


RM-10 

S-100 

RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and "pm and the PS-15A Power Supply 


Specializing in Quality Microcomputer Hardware 


TM industrial e Educational ә Small Business » Personal 
Ё Card Cages, Power Supplies, Mainframes, CPU's, Memory, IIO, OEM Variations 
С | ELECTRONIC CONTROL TECHNOLOGY (201) esc. 8080 


763 Ramsey Ave., Hillside, NJ 07205 . 
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iny BASIC MICROCOMPUTER 


The Engineers Product Deve 


ІК Byte Local RAM 
Ext. Expandable To 9K 


ART/RC Master, For Single 
Wire Data 1/0 Of 128 Slave Units 


Real Time Clock 
W/Ext. Battery Backup ras 
Yr, Mo, Wk, Day, Hour, Sec. E У 


RS-232 For CRT 
110—4800 Baud 


$388 


SINGLE UNIT 


THIS IS AN ENGINEER'S COMPUTER. 
Simply attach a CRT, connect 5 volts, and 
you have yourself one each powerful, versa- 
tile microcomputer that YOU can program. 

If you're fed-up with board level compu- 
ters that require expensive development sys- 
tems plus the skills of an Assembly language 
programmer, then you need the K-8073. With 
an on-chip microinterpreter and the extra 
control devices we designed into the board, 
you can do your own programming in the 
most simple English-like language available— 
Tiny BASIC. Sophisticated Been Hon de- 
signs can be implemented in hours instead of 
days or weeks because you have eliminated 
expensive and time consuming hardware and 
software costs. 


IN ADDITION TO ALL THIS, the K-8073 
offers advantages unheard of in other board 
level computers. Among these are an on- 
board EPROM Programmer, A Real Time 
Clock, Autostart, 1K Byte local RAM for 
variables, 8K Byte EPROM, ART/RC and 
PP] W724 line 1/0. 
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Development Station $195.00 


STD (MOD) BUS 4.5 x 6.5 in. 
5 Volt Only — Cassette 

Tape In/Out—2 Sense— 

3 Flags 


| INS8073 Microinterpreter 
— Tiny BASIC Processor 


Autostart EPROM 2K Byte 


Utilities Firmware, For 
Software Dev.. EPROM 2K 


EPROM—2K Byte 


EPROM Programmer, 2K 
Byte Ргт. Decoded — Кед. 
Ext. 25V Only 


РРІ, Programmable 1/0, 
24 Lines 


РРІ Interface Ribbon 
Connector 
THE K-8073 IS FOR OEM'S AS WELL AS 


END USERS. 

Whether you manufacture Industrial Process 
Control, Environmental or Test/Measurement 
systems, or simply for your own use, you can 
count on top quality performance. The K-8075 
comes complete with all socketed devices 
including the powerful F-2 Utilities Firmware 
and a Hardware/Software manual. 

In Industry, Education, or New Product 
Development, the K-8073 provides you with 
State-of-the-Art technology for micropro- 
cessor efficiency and ease. With a full line of 
support products, the TransWave line takes 
care of your every need at the most reason- 
able prices. 

To order your K-8073 or for further infor- 
mation, write or call TRANSWAVE COR- 
PORATION, Cedar Valley Building, Vanderbilt, 
РА 15486, (412) 628-6370. 
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Photo 7: Multiple typefaces can be used in any window. 
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The “shift lock” key and analogous commands like 
"bold shift" and "underline shift" cause modes for the in- 
terpretation of subsequently typed characters. However, 
shifts are familiar to people and are relatively harmless. 
The worst they do is change a "d" to a "D," "d," or "d"— 
never to a Delete command. 

The bit-map display can show boldface characters, as 
well as italics, underlining, and a variety of styles and 
sizes of printer's type (photo 7). Thus, as you enter text in 
bold shift, the screen shows what the text will look like 
when it is printed. А command like bold shift can also be 
applied to existing text to change it to boldface. 

In 1976, Dan Ingalls devised a user interface for 
Smalltalk that incorporated most of the mode-avoidance 
techniques discussed earlier. Consequently, it is rare in 


The professional wants good soft- 
ware, wants It fast and backed by 
expert service — There's one answer 
— Westico, the Software Express 
Service that really delivers... 


Cai! (203) 853-6880 for overnight delivery or 
whan you need expert service. 


— Quality Sotftwarel 
Westico constantly improves its 
quality software In a wide range of 
categories Including: Accounting, 
Professional Time Accounting, Text 
Processing. Planning and Analysis, 
Telecommunications. Data Man- 
agement, Development Tools, Lan- 
guage Processors, 


— Your Program Overnight! 
Westico knows that the speed in 
which you receive a program is 
often a key consideration in your 
selection. That's why Westico Is the 
only software company to offer 
overnight delivery. 


— Our 24-Hour 
Computer Hotline! 
For detailed program information 
or for quick access ordering, Just 
dial-up the Westico computer (300 
baud) (203) 853-0816. 
— The Software for a wide 
variety of CP/M™ and other 
| computer systems: 
TRS-80 Model ІІ, Apple, Vector 
Graphic, ICom, Cromemco, North 
Star, Micropolis, Ohio Scientific, 
Altos, Dynabyte, SuperBrain and 
more. 


— Professional Service 
Westico is staffed by experts who 
understand your software and the 
equipment on which ЇЇ runs. it's 
nice to know when you need serv- 
ice or advice. a Westico expert is 
standing by. 


— Professional Software 
Current Westico products with new 
prices for complete systems and 
documentation alone: 


Accounting - ACCOUNTS PAYABLE 
495/60 е ACCOUNTS RECEIVABLE 
495/60 e CLIENT WRITE-UP 895/60 
e GENERAL LEDGER 495/60 è INVEN- 
TORY CONTROL 595/60 е PAS-3 
DENTAL 990/40 е PAS-3 MEDICAL 
990/40 € PAYROLL 495/60 e PROP- 
ERTY MANAGEMENT 895/60. 


Professional Time Accounting: 
DATEBOOK міі 295/25 e ESQ-1 Legal 
1495/50 e ESQ-1 Legal Demo 75/50 
e PIA 595/40 е РТА Demo 75/40 


Text Processing; MAILSMERGE™ 
125/25 € MINCE 175/25 e SPELL- 
GUARD™ 29 5/25 e TEXTWRITER 
125/20 е WORDMASTER™ 145/40 
e WORDSEARCH" 195/40 e WORD- 
STAR™ 450/60. 


Planning & Analysis: «= ^. = 
295/25 е MINIMODEL 495/50 e STAT- 
PAK 500/40 € TARGET 195/25. 


Telecommunications: . 
175/20. 


.Dial-up our 24-hour Computer Hotline (300 
baud) (203) 853-0816 for program information or 
orders. 


Data Management: = § | 
CBS Demo 75/50 e CBS LABEL 
OPTION 80/10 е HDBS 300/35 e 
MAILING ADDRESS 395/60 € MAG- 
SAM Iil 145/25 € MAGSAM IV 295/25 
е MDBS 900/35 е MDBS DRS 300/5.e 
MDBS RTL 300/5 e MDBS QRS 300/5 
e PRISM/ADS 795/55 € PRISM/IMS 
495/55 e SELECTOR IV 550/35 e 
DATASTAR™ 350/60. 


DevelopmentTools:-- 5 
ROUTINE PAK 295/30 e APPLICATION 
UTILITIES 495/30 € STRING BIT™ 65/15 
e STRING/80™ 95/15 e STRING/80 
SOURCE 295/-. 


LanguageProcessorss: . — 
lay loader 250/25 е BASIC COM- 
PILER 395/25 ө BASIC-80 350/25 e 
CBASIC-2 120/15 © NEVADA COBOL 
150/25 € PASCAL/M 225/25 ө PAS- 
CAL/MT + 425/30 e PL/I-80™ 475/35 
e S-BASIC™ 295/35 


МЕсеШапеой::/-2:2--//7/% 
е SURVEYOR 550/60 e ULTRA- 
SORT Ji 165/15. 


- from Westico 
MILESTONE: Tough Planning Jobs 


` Made Easy 


MILESTONE is а powerful new tool for 
managers and planners, which orga- 
nizes complex projects and identifies 
Job schedules essentic| to on-time 
completion. 
MILESTONE finds the critical path through 
hundreds of intemelated tasks and 
determines where slack time can be 
eliminated 
Equally significant. MILESTONE computes 
manpower requirements and costs, allo- 
. cating them fo proper schedule periods 
and up to nine manpower skill/cost 
levels can be allocated to each task 
With MILESTONE. projects can be meas: | 
ured іп hours, days, weeks months, 
quarters or fiscal quarters; with provision 
to specify working hours, holidays, vaca- 
tlons and other non-productive time 
periods for up to 8,196 years. 
Reschedule or complete tasks, revise 
prerequisites, play “What II" games. 
MILESTONE immediately displays the 
results on your screen or printer — alther 
as a table or graph! 
MILESTONE is easy to use and requires 
по programming! 
Systern with full documentation — $295 
Documentation alone — $25. 
Versions for CP/M, APPLE PASCAL and 
CDOS. 


4 WAYS TO ORDER WES-34 


e Write Westico, Ine., 25 Van Zant Street 
Norwalk. CT 05855 


е јајех 643-788 
e Dial-up our 24-hour computer (300 baud) 
(203) 853-0816 

MasterCard and VISA occepted 
Prices do not Include shipping and are subject 
to change. іп CT add 7%% sales tax. 
Manual price may be credited toward pur- 
chase of software 
Deale inquires invited. Copyright = 1981 Wastico, inc 


WESTICO 


The Software Express Service 
25 Van Zant Street © Norwalk, Connecticut 06855 
(203) 853-6880 е Telex 643-788 


the present Smalltalk environment to encounter a mode. 


Making a Selection 

In the Smalltalk-76 user interface, text is selected using 
the pointing device and a single button. First, the cursor 
is moved to one end of the passage to be selected (photo 
8a). The selection button is pressed and held down while 
the cursor is moved to the other end of the passage. This 
operation is called "draw-through," though it is not 
necessary to traverse intermediate characters en route to 
the destination. When the cursor reaches the other end of 
the passage, the button is released, The selected passage is 
then shown in inverse video (photo 8d). 

The feedback given to the user during selection is as 
follows. When the button is depressed, a vertical bar ap- 
pears in the nearest intercharacter gap (photo 8b). (At the 
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left end of a line of text, the bar appears to the left of the 
first character. At the right end of a line, the bar appears 
to the left of the final space character.) 

If the button is released without moving the cursor, the 
bar remains, indicating that a zero-width selection has 
been made, This method—clicking once between 
characters—is the one to use before you insert new text. 

If the button is held down while the cursor is moved, 
the system supplies continuous feedback by highlighting 
in inverse video all characters between the initial bar and 
the gap nearest to the cursor (photo 8c). When the button 
is released, the selected characters remain highlighted 
(photo 8d). This method—drawing through a passage—is 
the one to use before you copy, move, delete, or replace 
text, or before you change it to boldface or otherwise 
alter its appearance. 

Clicking the button twice with the cursor in the same 
spot within a word selects that whole word and highlights 
it (photo 8e). This special mechanism is provided because 
it is very common to select a word. Informal experiments 
lead us to believe that double clicking is much easier than 
drawing through a word for beginners and experts alike. 
lt is also faster. It takes the average user about 2.6 
seconds to select a word anywhere on the screen using 
draw-through, but it takes only 1.5 seconds using the 
double click (reference 5). 

There is only one selection in the active pane. It is 
called the active selection. 
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Photo 8: Selecting text using the mouse and the cursor, 


108 August 1981 © BYTE Publications Inc 


NI 


THE NEW 


FLIPIFLOPPY"DISK | Г 


OMNI is pleased to bring you a reversible | 
544" mini diskette...the FLIP/FLOPPY DISK. Р | 


Now you can record оп both sides for twice 
the storage capacity of a single sided 

disk. And you'll be able to do it far 

more economically, too! 

Each OMNI FLIP/FLOPPY DISK incorporates 
all of the quality features you'd expect 
from the very best single sided disk. 


т 


е Two recording surfaces 

e Two sets of WRITE ENABLE notches 

* Two index holes 

e Reinforced Hub Rings 

е Certified error-free operation at 
more than twice the error threshold 
of disk drives 

e Over 12 million rated passes without 
disk related errors or significant wear, 


for extra long life operation INTRODUCTORY OFFER 


e Compatible with most 54” disk drives 


including APPLE, TRS-80, PET, OHIO Order the OMNI FLIP/FLOPPY DISK at this 
SCIENTIFIC, and many more. special introductory price: 
OMNI Resources Five Pack...$21.00 
4 Oak Pond Avenue » Millbury, МА 01527 • 647-799-0197 Equivalent to ten single-sided disks. 
Call TOLL-FREE: In Mass. 1-800-252-8770 Ten Pack....$40.00 
Nationwide 1-800-343-7620 Equivalent to twenty single-sided disks. 


OFFER EXPIRES OCTOBER 15, 1984 


— — —M — — —— س س — ل — ل —— ——— —— ل‎ ee — — өз" سس س‎ —— а — ee o — — A Á ee ei 0 س‎ e س‎ we ee  — 


Please send me the following OMNI FLIP/FLOPPY DISK(s) 


Five Packs(s) 2 $24.00 each = S. — Name 
Ten Pack(s) @ $40.00 each = § 
| Shipping and handling 5 4.50 Address 
Massachusetts residents add 5% sales tax $_ č č -| City 
TOTAL $ 
L] Check made payable to OMNI RESOURCES Г] C.O.D. ا‎ 
O Mastercard Phone Number ( :| 
ДОЗОЮ Number... — — =m m LL ul 
O visA/BankAmericard Authorized Signature 
Account Number /. . . . | | .. и a ee 


(Please allow approximately three weeks lor delivery) 


Credit Card Expiration Date | |. .— Money back guarantee If not completely satisfied 


Copyright® 1984 by OMNI Resources 
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SOFTWARE 
for the ATARI 800* 
and ATARI 400" 
from QUALITY SOFTWARE 


STARBASE 
HYPERION™ 
By Don Ursem 


Become absorbed in this iniri 
guing, original space simulation 
of war in the far future. Use 
Strategy to defend a front hne 
Star Fortress agaist invasion 
forces of an alien empire. You 
create, deploy, and command a 
fleet of various classes of space 
ships, while managing limited 
resources including power 
generators, shields and probes 
Real tme responses аге 
sometimes required to lake 
advantage of special tactical 
opportunities. Ше of color, 
sound, and special graphics 
add to the enjoyment of this program. At least 24K of RAM is required. 
On Cassette — $19.95 On Diskette — $22.95 


NAME THAT SONG 
By Jerry White 


Here is great entertainment for everyone! 
Two players listen while the Atari starts 
playing a tune. As soon asa player thinks 
he knows the name of the song, he 
presses his assigned key or joystick 
bution There are Iwo ways to play. The 
іші way requires уси to type ın the пате ! 
of the song. Optionally, you can play 
multiple choice, where ihe computer 
asks you to select the title from four possibilities The standard version requires 24K ol 
RAM (32K on diskette} and has over 150 songs on it. You also pet a 16K version that has 
more (han 85 songs. The instructions explain how you can add songs lo the program, ii 
you wish. Written in BASIC 
On Cassette — $14.95 On Diskette — $17.95 


QS FORTH 
By James Albanese 


Wan! to go beyond BASIC? The remarkably efficient FORTH programming language may 
be just jor you. We have taken the popular hg-FORTH model fram Ihe FORTH tnleres! 
Group and expanded it for use with the Atari Personat Computer Best of all we have 
written substantial documentation, packaged in а three ring binder, that includes a 
lutariaf introduction to FORTH and numerous examples. QS FORTH ts a disk based 
system thai requires af least 24K of RAM and at least one disk drive, Five modules thal 
may be loaded separately (rom disk are the fig-FORTH kernel, extensions lo standard 
lig-FORTH, an on-screen editor, ап 1/0 module that accesses Atari's operating system, 
and a FORTH assembler 
Diskette and Manual — $79.95 Manual Only — 539.95 


FOR OUR COMPLETE LINE OF ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 


6660 Reseda Blvd , Suite 105, Reseda, СА 91335 
(213) 344-6599 


ASK FOR QUALITY SOFTWARE products at your favorite computer store. |! necessary 
you may order directly from us. MasterCard and Visa cardholders may place orders by 
calling us at (213) 344-6599. Or mail your check ar bankcard number tà the address 
aliove. California residents add 6% sales taz. Shipping Charges: Within North America 
orders must include $1.50 for shipping and handling. Oulside North America the 
charge for airmail shipping and handling is $5.00. Pay in U.S. currency. 


^[ndicates trademarks of Atan. 
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QUALITY SOFTWAR€ 


Circle 322 on inquiry card. 


Issuing a Command 

When you issue a command in Smalltalk, you are 
sending a message to an object. There are two ways to 
send a message from Ingalls's user interface. You can send 
certain commonly sent messages to the active pane or 
window by choosing them from menus; you can send any 
message to any object by direct execution of a Smalltalk 


statement. 
(9a) 
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Photo 9; "Cutting" text in Smalltalk. 
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The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A 2-80 and а 6502. By adding a 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a Z-BO based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 


Circle 240 on inquiry card. 
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BASIC included. À powerful tool, 
BASIC-BO is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-BO is the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/О 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it'S a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 
СР/М, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 
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Turn your Apple into the world's 
most versatile personal computer. 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 

SoftCard ıs а trademark of Microsoft. Apple Il and 
Apple tt Plus are registered trademarks of Apple 
Computer. 2-80 is a registered trademark of Zilog, 


Inc. CP/M is a registered trademark o! Digital 
Research, Inc. 


CONSUMER *PRODUCTS 


Microsoft Consumer Products, 400 108th Ave. N.E., 
Bellevue, WA 98004. (206) 454-1315 
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6809 - 
_ SOFTWARE 
POWER TOOLS 


BY MICROWARE? 


05-9" MULTIPROGRAMMING 
OPERATING SYSTEM 


true multitasking, real time operating system for 
timesharing, software development, database, 
process control, and other general applications. 


This versatile OS runs on almost any 6809-based computer. 


Bl UNIX * -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in- 
dependent and expandable. 

Bl Powerful "shell" command interpreter features: I/O 
redirection, multiple job stream processing, and more. In- 
cludes a complete set of utility commands. 

Ш 05-9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter-process data transfers. 


Ш 05-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 


105-9 Level Two $495" Г] Level One $195 


BASIC09 " PROGRAMMING 
LANGUAGE SYSTEM 


xtended BASIC language compiler/interpreter with 

integrated text editor and debug package. Runs 

standard BASIC programs or minimally-modified 
PASCAL programs. 


Ш Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

Ш Additional control statements for structured 
programming: IF ... THEN ... ELSE. FOR ... NEXT, 
REPEAT ... UNTIL, WHILE .,. DO, LOOP ... ENDLOOP, 
EXITIF ... ENDEXIT. 

Ш Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 

9 digit floating-point, string and boolean. 


W Runs under 05-9 Level One or Level Two. Г ]1$195* 


OTHER 05-9" FAMILY SOFTWARE 


Bi Stylograph™ Screen-Oriented Word Processor 

Ш Interactive Assembler Ш Macro Text Editor 

Ш Interactive Debugger 

ВА51С@9 and 05-9 are trademarks of Microware* and Motorola. UNIX is 
a trademark of Bell Laboratories.” Most software is available on ROM от 


diskette іп versions for many popular 6809 cumpulers. Contact 
Microware®™ for specific availability. 


For compatible hardware sea GIMIX ad page 128. 


MICROWARE. 
Microware Systems Corp., Dept. B2 


5835 Grand Avenue, Des Moines, lowa 50304 


(515) 279-8844 © TWX 910-520-2535 
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Smalltalk-76 provides pop-up menus for the most com- 
monly used commands, like "cut," which deletes the 
selected text. To issue the "cut" command, you pop up 
the active-pane menu with one of the menu buttons on 
the mouse (photo 9a), keep that button down while mov- 
ing the cursor to the command name (photo 9b), and then 
release the button (photo 9c). А command in the pane 
menu can have only one parameter, the active selection. 
A command in the window menu can have no 
parameters. 

To issue a command that is not available in a menu, 
you select any place you can insert text, and type the 
whole command as a statement in the Smalltalk language 
(photo 10a). Then you select that statement and issue the 
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Photo 10: Fxecuting text using the "doit" message. 
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Price breakthrough: $499. 


For a CMOS microprocessor development system. 


Our new CDP18S693 costs less extensive memory manipulation. e Нип-іте BASIC 3 firmware for final 
than any other 1802 microprocessor e Н5232С or 20 mA terminal interface, system configuration. 
development system on the market. up to 1200 baud. Develop software for any 
And the development system can even Or, for $799* you can get the 1802-based component design, 
become your final target system. CDP18S694. It has all the capabil- or for any Microboard system in BASIC 
The incredibly low $499* ity of the 693, plus: or assembly language. 
price includes: e ROM-based 1802 Assembler/Editor. At these prices you can't afford not 
e CDP18S601 computer Microboard. % PROM Programmer board. to get into CMOS. 
e НОМ/аисіо cassette controller e A second cassette tape |/O drive. For more information, contact any 
Microboard. System expansion: RCA Solid State sales office, sales 
e Five-card chassis and case. e Expand your Microboard system representative or distributor. 
e Detachable 5-volt power supply. capability, choosing from over 40 Or contact RCA Solid State 
e Audio cassette tape І/О drive for expansion boards and hardware headquarters in Somerville, N.J. 
mass storage. accessories. Brussels, Belgium. Sao Paulo, Brazil. 
You get these capabilities: e Memory expandable to full 65K bytes. Hong Kong. 
e Extended BASIC resident in ROM e Virtually unlimited |/O expansion 
with full floating-point arithmetic. capability using any combination of Or call Microsystems 
e 2K-byte monitor program with analog and digital 1/О boards. Marketing toll-free (800) 526-3862. 
“U.S. optional distributor resale, single unit price. 
Add a terminal, and Y ec ty oleae Б | | System is expandable, 
you're ready to 2: Loo m using any of our CMOS Microboards. 


develop your software. 


lj Е 51 | 


Another reason to 
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single-parameter command "do it" (photo 10b) to obtain 
the result (photo 10c). The "do it" command provides im- 
mediate execution of any Smalltalk statement or group of 
statements. This method of command issuance uses the 
previous method: you are sending the message doit to the 
pane, with the Smalltalk statement as its parameter. 

It is standard practice to keep a “work-space” window 
around the screen in which to type your nonmenu com- 
mands, When you want to reissue a nonmenu command 
issued earlier, simply select the command in the work- 
space window and "do it." You may, of course, edit some 
of the parameters of the old command before you select it 
and "do it." In a sense, you are filling out a form when 
you edit parameters of an immediate statement. 

Unfortunately, the common commands "move text 
from here to there" and "copy text from here to there" 
cannot be issued by a single menu command because they 
require two parameters, the source selection and the 
destination selection. Sometimes, they even involve 
messages to more than one pane, the source pane and the 
destination pane. In a modeless system, a move or copy 
command is done in two steps: 

(11a) 
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ФА move is done by cut and paste. First, you select the 
source text and issue the "cut" command (photo 11a). 
The "cut" command deletes the selected text (photo 11b), 
but leaves it in a special place where it can be retrieved by 
"paste." Then you select the destination and issue the 
"paste" command (photo 11c) to complete the move 
(photo 11d). 

e А copy is done by сору and paste, which is completely 
analogous to cut and paste, but does not delete the 
original text. 


Remember the "copy-from-file" example (the one 
where you had to go in and out of many layers of 
modes)? In the Smalltalk-76 user interface, you can ac- 
complish this with six pushed buttons, no mode exits, 
and no typing: (1) activate the source window that 
displays the file you are copying from; (2) select the 
desired text; (3) issue the "copy" command in the menu; 
(4) activate the destination window; (5) select the destina- 
tion point, and (6) issue the "paste" command in the 
menu. The job requires little more effort than copying 
within the same document. If the window is not already 
(11b) 
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Photo 11: Moving text in Smalltalk. 
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Superbrain" and Winchester." 


The perfect marriage of 


700 K or 350 K 
floppy storage 


` 5 Megabytes 
hard disk storage 


Finally, a price-performance breakthrough for mass storage in a one-piece, 
handsomely styled desk-top computer. 
| ч тм 
—SUOERFIVE. 
A product of CMC International 


в 5:4" Micro-Winchester ™ 5 Mbyte (formatted) hard disk • Complete and ready to run with CP/M™ 2.2 

е 700K or 350K floppy disk back up * Also available 10 Mbyte hard disk, 5 MB removable 
e Dual 7-80 processors with 64K RAM е 10 Mbyte hard disk SuperTen'" 

е Dual RS232 ports 


DEALER & OEM INQUIRIES INVITED 
Telephone (206) 453-9777 


сис INTERNATIONAL 


A Division of Computer Marketing Ey 
Circle 58 on Inquiry card. 11058 Maln, Suite 125, Bellevue, WA 98004 


on the screen and you can't remember the file name, you 
can go to another window and scroll through a list of files 
without having to exit any modes, invoke any programs, 
save any edits, lose sight of the destination file, or lose 
any time, 

The Smalltalk-76 text-editing facilities not only relieve 
you of the burden of modes, they also require very few 
keystrokes and are easy to learn. 


Software-Development Aids 

One of my summer projects in 1977 was to increase the 
speed and friendliness of the Smalltalk software- 
development environment by adding inspect windows, 
browse windows, and notify windows to the user inter- 
face. These and other enhancements made by the Learn- 
ing Research Group are described below. In recent 
months, the team has further enhanced the Smalltalk-80 
environment. Although it conforms to the same prin- 
ciples as before, its details are different from what is 
described in this article. 


Inspecting Data Structures 

Suppose someone has given you a Smalltalk program 
to implement a "regular polygon" class (table 1) and you 
want to learn more about it, It would be helpful to see an 
actual instance of a regular polygon. 

If the variable triangle refers to a regular polygon, you 
type the following statement into your work-space 
window: 


triangle inspect 


and then issue the "do it" command in the pane menu 
(photo 12a). In a few seconds, a two-paned "inspect win- 
dow" appears on the screen. Its title tab tells you the class 
of the inspected object, in this case, RegularPolygon. The 
window is divided into two panes. The left or variable 
pane lists the parts of a regular polygon, sides, center, 
radius, and plotter. The right or value pane is blank. 

You point to the word sides in the variable pane and 
click the selection button on the mouse. The word sides is 
highlighted, and in the value pane, the value of the 
variable sides appears (photo 12b), in this case, 3. You 
point to the word center and click. In the value pane 
appears the value of center (photo 12c), in this case, the 
point 5260302. The value pane is dependent on the 
variable pane because its contents are determined by 
what you select in the variable pane. The arrow in figure 
3 symbolizes this dependency. 

Let's inspect the value of center. In the variable pane, 
where center is selected, pop up the pane menu and issue 


Vorlable 


Pane 


Figure 3: Principal dependencies among panes of an inspect 
window, 
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EPSON 


PRODUCTS 


МХ80/70 FRICTION FEED | 
KIT by Orange Micro 


HERE AT LAST! A friction feed kit 
for your EPSON МХ80/70. The kit 
allows the user to convert his 
Epson printer to a friction feed and 
pin feed mechanism. 


The friction feed wili accept single 
sheets of your letterhead, or mul- g 
tiple copy forms such as invoices ~ 

with up to 4 part carbon coples. —._ 


The pin feed replaces the adjust- 
able sprocket mechanism. It allows 
use of 9%” wide continuous fan- 
fold paper which із an industry 
standard size. 


Но АШ Раше. т 575.29 
takes about 15 minutes. All parts 

are included with easy to follow 2 аана ааа 
Instructions. 


e 9 x 8 dot matrix е Lower case 
descenders е 80 CPS e Bidirac- 
tional, Logic seeking * 40, 66, BD, 
132 columns per line е 64 special 
graphic characters: TRS-80 Сот- 


patible а Forms handling е Multi- 
ini pass printing * Adjustable tractors. 


yt PRETI TES ore Oe ءءء„‎ (List $645) $ CALL 
MX80 Dot Graphics Upgrade............ (List $100) $ CALL 


EPSON 
MX70 


е Super low-priced dot resolution 
graphics е 5 x 7 dot matrix е User 

replaceable printhead ғ Top of 

Form. 

MX70 таавеәРтТтТФооРьегжфетееіетееоза лз „a » (List $495) $ CALL 


EPSON 


| MX80 FT 


9g 


е Same basic features as the МХ80 
e PLUS friction feed for single 
sheets * and adjustable tractors. 


MX80 FIT... n nni (LISt $745) $ CALL 


APPLE INTERFACE 


For Epson 


The Grappler™ Interface card is 
the first to provide on-board firm- 
ware for Apple high resolution dot 
graphics. No longer does the user 
need to load clumsy software 
routines to dump screen graphics 
— it's all in a chip. Actually, It's our 
E-PROM, and it is replaceable to 
i SO ay Ж, TE =. пах, енп 
MX i aper Tigers, 

Contronics 739, and future graphics $1 65 00 
printers. Тһе Grappler’ accepts d 

17 software commands including Includes Cable 
Hi-Res inverse, 90° rotation, double DEALER INQUIRIES 
size, and much more. INVITED 


Orange Micro 


"THE COMPUTER PRINTER 
SPECIALISTS" 


UP TO 25% DISCOUNTS! — SAME DAY SHIPMENT! 


RADIO SHACK 

O) CENTRONICS 739 (гкевніктеніу 
With Graphics and 

Word Processing Print Quality 


e 18 x 9 dot matrix; suitable for word 
processing * Underlining * proportional 
spacing * right margin gro е serif 
typeface * 80/100 CPS » 9%” Pin 
Feed/Friction feed е Reverse Platen e 
80/132 columns е Top of form 


CENTRONICS 739-1 (Parallel). ............. ...(ListS995 $ Call 
CENTRONICS 739-3 (Serial) ................. (List 51045) $ Call 
ANADEX 
TD———— ر‎ 


Dot Graphics, Wide Carriage 


ә 11 x9 dot matrix; lower case descen- 
| ders е Dot resolution graphics • ВІ- 
'' directional, logic seeking • Up to 200 
CPS • RS 232 Serial & Parallel е Forms 
control • X-ON/X-OFF е Up to 6 part 


copy. 


ANADEX 8501 ............. TT (List $1650) $1350 


Dot Graphics, Low Price 


ә Dot addressable graphics е 70 CPS 
e 12 characters per inch • 80 columns 
e adjustable tractors * 3 part copies 
e Manufactured by Sieko е Parallel, 
RS232 serial, IEEE-488 interfaces 
avallable. 


AXIOM GP-80M aaananaee әззавеволавфоегвзевеввгев ‚ (List $399) $349 


IDS PAPER TIGERS 
Dot Resolution Graphics, quality print, speed 
ia Ë e 7 wire printhead (445); 9 wire printhead 
me. (460) with lower case descenders е Over 
- 150 CPS « bi-directional, logic seeking 
(460) * 8 character sizes; 80-132 columns 
* Adjustable tractors е High-resolution dot 


graphics * Proportional spacing & text 
justification (460). 


IDS 445G 7 wire printhead, graphics ........... (List $895) $ 750 

IDS 480G 9 wire printhead, graphics .......... (List $1394) $1150 

IDS 560G 9 wire, wide carriage, graphics ...... (List $1794) $1590 
CALL FOR FREE CATALOG 


(800) 854-8275 
CA, AK, HI (714) 630-3322 


| At Orange Micro, we try to fit the right printer to your application. 
| Callour printer specialists for free consultation. 
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VISTA — C. ITOH 


Daisy Wheel Letter Quality 


e 25 CPS (Optional 45 CPS) е Typewriter 
quality е Centronics parallel • RS 232 
Serlal (Optional) е Proportional spacing * 
Bidirectional е Programmable VFU * Self 
test e Diablo compatible е Friction feed 
(Optional tractors) е 136 printable 
columns. * Manufactured by C. ITOH. 


VISTA V300 (C. ITOH) ......... 4... «500 ө өөө (List $1895) $Са! 


Low Cost, High Speed, Wide Carriage 
e 8 x 9 dot matrix е Lower case descsnders е Wide carriage * 
Adjustable tractors to 16” е 150 CPS, Bidirectional, Logic Seeking 


ANACOM 150..................... 8...» (List $1350) $ Call 


MALIBU 165 
The Small Business Printer; 
Letter Quality & Speed. 


• 10 x 9 dot matrix е Letter quality print; Lower case descenders 
е High speed; 165 CPS, Bldirectional, Logic seeking * Wide car- 
пасе % Vertical forms control • User programmable character set 
e Dot Resolution Graphics. 


NEC SPINWRITER 
High Speed Letter Quality 
e 55 CPS е Typewriter quality • Bidirectional е Plotting * pro 
portional spacing. 


5510-5 RO, Serial, w/tractors ................. (List$2995) $2650 
5530-5 RO, Parallel, witractors. .......... ,....(List $2970) $2825 


TELEVIDEO CRT'S 


AT DISCOUNT PRICES! 
TVI 912C ! Please Call Toll Free 


(V TVI920C 5 Prices are too low to 


QUANTITY PRICING AvAlLAuLE | V | 950 advertise 


PRINTERS 


MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) $ 1975 
QUME 5/45 typewriter quality .............. C. (List $2905) $ 2559 


INTERFACE EQUIPMENT 


CCS APPLE PARALLEL interface & саме................. $ 150 
ORANGE INTERFACE for Apple II 


parallel interface board & сабе.......................... $ 110 
MICROTRONICS Atari parallelinterface......... ............% 89 
ATARI 850 Interface module, serial/parallel ...... E AMT Т $ 189 
TRS-80 CABLES to keyboard or Exp. interface ................ ‚ $ Call 
NOVATION D-CAT direct connect тодет................ ‚.„$ Call 


TELEPHONE ORDERS: Mon.-Fri. 8:30 - 5:00 
The Orange Micro Printer Store (Retail): 
Mon.-Fri. 10:00 - 6:00, Sat. til 4:00 


Orange 
Mice A e Ø 


3150 E. La Palma, Sulte I 
Anaheim, СА 


Phone orders WELCOME; вата 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer's warranty included on ail 


equipment. Prices subject to 
revislon. 


The following template contains a description of a regular polygon with the following attributes: 


sides Number of sides (3 for a triangle, 5 for a pentagon, etc.). 

center If the regular polygon were inscribed in a circle, this would be its center point. 
radius If the regular polygon were inscribed in a circle, this would be its radius. 
plotter А pen that can draw an image of the polygon on the screen or on paper. 


The following expressions provide an example of creating and using an instance of RegularPolygon. 


trangle — RegularPolygon sides: 3 radius: 50. 


triangle transiateBy -90 @ 60. mange = image ENKI 


А : Aile 2 
triangle plot: black. rto. л =n. 


{пат = ProularPolugoni euitss notus 


truth tràhsbateBys -00 б ей, 


А 2 (балшы дасе Bi 
m un 165 @ 20. {тыты |: Mak. кесу cu че: ax 
папае scale: и.о. nang tratslate&ur 155 @ 20. 
9 Е т кер) “ай ы” ? (таты жеміт БЕ "аш Ж, 
triangle plot: gray "where gray denotes an ink color tandi POT: quy. AR улай. 5 


eem menm —] | No 


initialization 
sides: s radius: r | | 
"Create an instance of RequiatPolygon whose center 15 located ar the center of the currently астме window on rhe display screen Screen is a 
global variable that refers to the hardware display screen " 
! self new sides: s radius: r center: (Screen activeWindow frame center) 


initialization 
sides: s radius: г center: c | | 
"Inetiahize all attributes, Class Pen is provided in the system as one way af side effecting the display screen ^ 


sides — s. 
center — С, 
radius — r. 
plotter — Pen width: 2 
analysis 
center | | "Answer the center coordinate of the polygon." 
[center 
sides | | "Answer the polygon's number of sides " 
sides 
display 
plot: Ink | | ‘Draw an image of the polygon using the specified ink color " 
plotter penup. "lift the pen to disable drawing’ 
plotter goto: self center "position the pen ar the center" 
plotter up. "face the top of the screen" 
plotter go: radius, "position at a corner" 
plotter turn: 180 - (self cornerAngle/2] “turn to lace along a side" 
plotter color: ink. "select the ink color" 
plotter pendn. “tower the pen to enable drawing" 
! to: sides do: "for each side of the polygon "' 
із | plotter go: self sideLength. “plot that side" 
plotter turn. 180-self cornerAngle] "turn to face along the next sde” 
transformation 


scale: factor | | 
"Scale the palygon radius by the specified factor °° 
radius — radius « factor 

translateBy: deitaXY | | 
"Change rhe polygan’s locabon by the specified amount [a Point] " 
center — center + deltaXY 

private instance methods 

cornerAngle | | "Answer the intenor angle of any vertex, in degrees " 
1180 - (360 / sides) 

sideLength | | "Answer the length of any one of the equal sides " 
12 * radius = (self cornerAngle /2) degreesToRadians cos 


Table 1: Description and class template for class RequiarPolygon. 


118 August 1981 © BYTE Publications Inc Circle 397 on Inquiry card, — 


Take Your Cue From Vista... 


When it comes to Apples, take your cue Apple Il computer. It also interfaces to all 
from Vista's ABOO Eight-Inch Floppy Disk Shugart/ANSI Standard Eight-Inch Floppy Disk 
Controller. The A8OO offers a cost-efficient | Drives, The ABOO provides complete IBM for- 
approach to software compatible disk It? ға matcompatibility in both single and double- 
memory expansion for your Apple Il? computer. , $ а density modes. 


The АВОО Controller enables Apple Il users to ane 
access up to five megabytes of online storage Su re THE HOT SHOT AT A COOL PRICE. 
through conventional disk operating (DOS) | | Тһе A8OO is reasonably priced а! 5595. А 
commands. price you can't beat when you compare its 


The Control and DMA Logic provides high speed Shot а quality and performance. 
(1 microsecond per byte) transfer of data from | ' 
the disk drive directly to the Apple Il memory CALL YOUR SHOTS. 
without processor intervention. Plus, the Phase- 
Locked Loop Data Separator provides the 
ultimate in data reliability. 


Vista offers you a complete line of peripheral 
equipment to maximize the capabilities of 

your Apple system including: High capacity Mini- 
floppy Disk Drives, the Vista Music Machine 9 
AND THERE'S MORE. and пете Ші Біз Туре jee pe edel: In 
чи А addition, Vista offers a line of advanced 

pee ilu in ta "їшїн components fully compatible with the 


systerns for the TRS-8O* and S- C. mere 


Company 
1317 E. Edinger Avenue 


Santa Ana, CA 92705 
(714) 953-0523 


Call Toll Free 800-854-8017 


© Apple Il is a registered trademark of Apple Computers, Inc. 
* TRS-8O is a trademark of Radio Shack, A Tandy Co. 


the "inspect" command (photo 12d), On the screen 
appears another inspect window showing that center is 
an -— of class Point qub 12e). You can now ex- 
12a 


triangle inspect. 


M 
75: 


' рі tter" 


amine that point's variables, x and y, reactivate the 
original inspect window, close either or both windows, 
or work in any other window. You are not in a mode. 


Browsing Through Existing Definitions 

Now that you have inspected a sample regular 
polygon, you might want to find out what methods have 
been defined in its class. One way to do this is to activate 
a window called a "browse window" or "browser." Most 
Smalltalk programmers leave a browser or two on the 
screen at all times with the work-space window. 

The title tab of the browser (photo 13a) says "Classes" 
because the standard browser lets you examine and 
change the definitions of all Smalltalk classes— classes 
supplied by the system, as well as classes supplied by 
yourself. It is easy to create a more restricted browser 
that protects the system from ill-conceived modification, 
But on a personal computer, you are just going to hurt 
yourself. 

The browser has five panes. The principal dependen- 
(12d) 


triangle inspect. 


АСА фе P. Сачу 


radius 
piotret 


Photo 12: Inspecting data structures in Smalltalk. 
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“Together were working 


to better serve mankind? 


"Speaking on behalf of Vector computers, l'm pleased 
to announce that TRW Customer Service Division will 
provide a nationwide, nine-month on-site service warranty 
that you, the end-user, will receive absolutely free? 

"Га also like to add that this is a unique program. It’s 
actually the first time a microcomputer has had this kind 
of comprehensive nationwide on-site service — especially 
from a company of experts like T RW. 

"Now you have even more security when you buy a 
Vector. In addition to increasing your personal productivity, 
helping you make faster decisions, and improving your 
business, we offer a network that will service us right in 
your office if we ever need it. At no expense to you. 

"Right now, you can get quick, dependable service in 
Los Angeles, New York City, Denver, Dallas, Chicago, San 
Francisco, Northern New Jersey, Philadelphia, Atlanta, 
and Boston. With more cities оп the way. 

For more information and your nearest Dealer, call us 
at 800-423-5857. In California, call 800-382-3367. Or write 
to us at 31364 Via Colinas, Westlake Village, СА 91362. 

“TRW and Vector. Now that we're helping each other, 
there's no telling how much we can accomplish for уои" 


VECTOR 


Vector Graphic Inc. 


COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


*Within 50 mile radius of aTRW service center. 


ADD EXCITING MUSIC 
TO YOUR APPLE’! 


HbA «nn?‏ کے 


аа d B e 9474 FREE 


SAUER 


А L F's 9-voice Music Card MCI 
is only $195. 


Here's what our customers have said: 
(Excerpts from unsolicited letters, Coples of original letters available on request.) 


About the À L F system: 


It's a rare enough occurrence when hardware/sottware lives up to one's 
expeciations, For something to exceed one's wildest hopes — as the ALF 
synthesizer certainly does — is a real treal. My congratulations to all 
concerned. 

—Dhahran, Saudi Arabia 


| myself have told several people thal nex! to a disk, | consider lhe [ALF] 
synihesizer to be the mosi important peripheral مر‎ could purchase for their 
system, Very excellent job! Keep up the good work. 

—Oak Ridge, Tennessee 


| recently purchased 2 of your Apple music boards. Ош of the peripherals | 
have for my Apple, | enjoy (hem the most, Н has to be the most enjoyable 
thing thal has ever been invented. | hape you continue to develop products as 
clever and enjoyable as this one. The Entry program has to be one of the most 
sophisticated programs | have ever seen. it proves that a hardware manufac- 
turer DOES have the abilily lo also produce quality software, It is almost 
worth lhe price of the boards just for the Entry program. 
—Burbank, California 


About ease of use: 


| have had my Music Сага MC1 far a little more than a week now and | have 
almost completed entering "Тһе Maple Leaf Rag". | found it to be a lot 
simpler than | thought and so | am very, very pleased. My family isn't because 
| sit up lo all ands of the night playing with ihe blasted thing! 

—Cypress, Texas 


ALF has opened up my head and ears and enabled me 10 do things musically 
which | would like to Бе able to do on [conventional] instruments, As much as 
| love the instruments | try to play, | just don't have the talent and technique to 

lay what is Іп my head. By golly, the ALF board doesn't know about my 
Imitations, though. | can play hell oul of that thing, playing notes and tempos 
which previously have existed only in my head. Many thanks from a frustrated 
musician and satisfied ALF "player" 

— Demopolis, Alabama 


About documentation: 


| доп know much aboul hardware, but | have been a programmer for 15 
years and ! һауе never seen a betler plece of software documentation than 
your user manuali. 11 is а joy іо study! 

— Lancaster, California 


About the competition: 


Recently, | purchased an [ALF] 9-voice board and a couple of music а!» 
bums, .allican say is that | wish | had listened and played with It before | 
purchased the Min. Hardware board. It sounds aboul Ine same and is vastly 
superior in software, ease ol use, and price. The Entry program is a joy lo use 
and it's easier than Mtn. Hardware's, but then, | guess you guys know that 
already. (Oh yes, you wouldn't happen to know of anyone thal wants lo buy a 
Mtn Hardware system? $450 or bes! offer?) 
—Kirkland, Washington 


| would like Io tell you thal after having used the system ONLY ONE DAY, (Һа! 
| am absolulely delighled with it, In addilion, | purchased the three boards 
although | ALREADY own Mountain Hardware's music system, Now thal і 
have seen and own your syslem, | am putling my old” one up for sale. | think 
thal your saltware makes Il far easier 10 enter music, and thal the software 
roulines allow for far greater llexibilily, Again, | extend my compliments to 
you As | said, | have owned another music system, and consider mysell 
{heralora. qualified to make a judgement between the use of (he two Yours 15 
the clear choice! 
—Levittown, New York 


See your local Apple® dealer 
or write: 


А І.Е Products Inc. 
1448 Estes Denver, CO 80215 


Ақы sot Madera 4 Ape Computer Inc 
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cies between panes are symbolized by arrows in figure 4. 
The top row has four panes called the class-category 
pane, class pane, method-category рапе, and method 
pane, The large lower pane is called the editing pane. 
(After you have used the system for a few minutes, the 
significance of each pane becomes apparent, and it is not 
necessary to memorize their technical names.) 

In photo 13a, the browser shows a method definition in 
the editing pane, You can tell that the method is class 
RegularPolygon's version of scale: because Regular- 
Polygon is highlighted in the class pane and scale: is 
highlighted in the method pane. 

The method-category pane lists several groups of 
methods within class RegularPolygon: initialization, 
analysis, display, transformation, testing, and private 
methods. You can tell that scale: is a transformation 
message in class RegularPolygon because that category is 
highlighted. 

The class-category pane lists several groups of classes, 
including numbers, files, and graphical objects. You can 
tell that class RegularPolygon is in the graphical objects 
group because that category is highlighted, 

Suppose you want to look at a different method, 
translateBy:. Click its name in the method pane and its 
definition is immediately displayed in that pane's depen- 
dent, the editing pane (photo 13b). If the method you 
want to see is in the method category analysis, first click 
that category name. Immediately after you do that, its 
dependent, the method pane, lists the methods in that 
category, Now you can click the name of the desired 
method (photo 13c). 

If you want to know things about the class as a whole, 
like its superclass and field names, click "Class 
Definition" in the method-category pane and the defini- 
tion appears in the editing pane (photo 13d). 

Suppose you want to look at a different class, say 
IrregularPolygon. Click its name in the class pane and its 
method categories are immediately displayed in the next 
pane (photo 13e). If the class you want to see is in the 
class category windows, first click that category name. 
Immediately after you do that, the class pane lists the 
classes in that category. Now you can click the name of 


Class Category Methad Category Method 
Pane Pane Pare 


Editing 
Pane 


Figure 4: Principal dependencies among panes of a browse 
window. 
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© 
FIRST eee b. SA 4". à! 
We lowered the prices of SAAT o Йй 
the Model III from 52499" to Чат | 


“We have taken rhe basic 16K Model lll expanded 
the memory to 48K and added our МТІ Double 
Density, Dual Disk Drive system. System is fully 
compatible with Radio Shack DOS and peripherals. 


MOD III/EXPANDED МОР 11/280 


Same as above bur hos double storage capacity Our largest MOD Ill, opproximorely 1.5 mega bytes 

(708K storage). Your choice of 2 dual headed 40 of storage, utilizes 2 dual headed 80 track, double 

track drives or 2 single headed 80 track disk drives. density disk drives. Complere with manuals and 

Includes Microsystems DOS plus 3.3. professional operating system, Microsystems DOS 
plus 3,3 (40 6 80 rack capability). 


22499 22799 


MTI has o complere line of COMPUTER add ons: 
INTERNAL DISK KIT 40 OR 80 TRACK EXTERNAL DISK KIT 40 OR 80 TRACK 


Drive Kit #1 from *699 Drive Kit #3 from 379 TRS DOS G Manual 521.95 
Drive Kit #2 from *279 Drive Kit #4 from 5359 DOS PLUS from *99 


MTI MOD Ill SALES, PARTS & SERVICE CENTERS - INDEPENDENT DEALERS 


ARIZONA ...... ..... (602) 839-0546 | NEW YORK. .... (212) 728-5252 SAN DIEGO.......... (714) 281-0285 
SAN JOSE . .. .. (408) 427-0836 САП NORTH TIER... (7012 594-5674 ТЕХА5............... (214) 247-6679 
МІРЖМЕЗТ............ (6183 345-5068 GEORGIA .....,.-,.. (404) 449-8982 


MICROCOMPUTER TECHNOLOGY INC. 
3304 W. MACARTHUR, SANTA ANA, СА 92704 4 
e (714) 979-9923 € TELEX 6780401 TABIRIN e “VISA PRICES 


e 15.8015 A REG. TRADEMARK OF TANDY CORP "Uses МП Memory Disk Daves b Comoonents: ШШЕ РОО. SANTA ANA 
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the desired class (photo 13f). 

Categorization is used at both the class and method 
level to help the programmer organize his or her program 
and to provide fewer choices in each pane. If a list is 
longer than what can fit in a pane, it can be scrolled by 
pressing a mouse button with the cursor in the scroll bar. 

If you just want to browse around reading class and 
method definitions, you can do so by lazily clicking the 
selection button with the cursor over each name, never 
touching the keyboard. That is why the window is called 
a browser. Browsers are further discussed in references 6 
and 7. 

Astute readers may have noticed that the class 
template (see "The Smalltalk-80 System" by the Learning 
Research Group on page 36 of this issue) presents the 
methods of a class apart from the methods of its in- 
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stances, while the browser does not, This discrepancy 
stems from differences between the Smalltalk-80 and 
Smalltalk-76 languages. 


Revising Definitions 

If you are looking at a method definition or class 
definition in the editing pane, you can revise it using the 
standard text-editing facilities (select, type, cut, paste, 
copy). 

If you like, you can copy information into the defini- 
tion from other windows—including other browse win- 
dows—because you are not in any mode while browsing. 
You can even interrupt your editing to run another pro- 
gram, list your disk files, draw a picture, or do whatever 
you like. You can later reactivate the browser and con- 
tinue editing. 


(13b) 
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Photo 13: Browsing through existing definitions in Smalltalk. 
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As a project manager, you know the 
value of careful planning. Oversights 
and miscalculations can cost you 
crucial time and money. 


MILESTONE is a powerful “Critica! Path” 
Program that can be used for planning 
and analyzing virtually any project, from 
the opening of a retail store, to charting 
the progress of a police investigation; 
{гот drawing up a cost estimate for a 
construction project to scheduling the 
development (and involved expenses) of 
a new computer; from keeping track of 
rental equipment to allowing a winery 
to chart the evolution of a vintage 
Chardonnay from harvest to bottling. 
The applications are endless. 


What's more, MILESTONE is one of the 
easiest software packages to use. Once 


PERT/CPM TIMESAVER 


pA s 


‘MILESTONE: 
Deum sesh dienen, WHEN 


wages or salaries and time increments 
are defined, then MILESTONE is ready 
to do the work for you. Change, for 
instance, the estimated completion 
date of a particular time-critical task, 
and you'll instantly see it's effect on 
the entire project. All scheduling, man- 
power costs, associated reports, etc. 
are immediately re-tabulated. А calendar 
display allows you to visually follow 
the activities (200 per project with 64K 
RAM, 100 with 56K RAM). Examples 
are included on the disk. 


TIME 
IS 
MONEY. 


A PROJECT MANAGEMENT 
AND TIME SCHEDULING 
PROGRAM. 


TIME IS MONEY. SAVE BOTH WITH 
MILESTONE. 


Price is $295. Manual alone— $30. 


SOF VVARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 


2670 Cherry Lane » Walnut Creek, СА 94596 
(415) 938-2880 
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Milestone 15 а trademark o! Organic Soltware. 
CPIM is a trademark of Digital Research. 
MILESTONE requires 56K RAM and 

CPIM. Also available for CP/M-86, Apple 
Pascal and UCSD Pascal. Specily 8080, 
280, CDOS, 8086, UCSD Pascal or Appie 
Pascal. Formats: 8" single density IBM 
soll-sectored, 5*4" NorthStar DD, 
Micropolis Mod И, Superbrain 3.0, Apple Il. 


Dealer inquiries invited. 
Dealers outside California call (501) 442-0864. 
Inside California call (415) 938-2883. 


The following template contains a description of an irregular polygon with the following attributes: 
vertices An OrderedCollection of Points. 
plotter A pen that can draw an image of the polygon on the screen or on paper. 


The following expressions provide an example of creating and using an instance of IrregularPolygon. 


mangle — IrregularPolygon vertices. 
(OrderedCollection with: 2 @ 21 
with: -25 @ -35 
with: 52 @ -7). 
triangle translateBy: -90 @ 60. 
triangle plot: black. 


triangle transiateBy; 165 @ 20. 
tangle scale: 0.6. 
tnangle plot: gray. “where gray denotes an ink color" 


aetna ee 


initialization 
vertices: aCollection | | 


“Create an instance of irregularPolygon whose center is located at the center of the currently active window on the display screen 
Screen is a шора! vanable that refers ro the hardware display screen." 
| self new vertices: aCollection center: (Screen activeWindow frame center) 


Instance messages and methods 


initialization 
vertices: aCollection center: с | | 
“Inibabze ай attributes. Class Pen ts provided in the system as one way of side effecung (ne display screen " 
vertices — aCoillection. 
plotter — Pen width: 2. 
self translateBy: c - self center 
analysis 
center | sum “Answer the center coordinate of the polygon °" 
sum — O@0. 
vertices do: [ pt | sum — sum + pt]. 
| sum / self sides 
sides | | “Answer (he polygon's number of sides.“ 
| vertices size 
display 
plot: ink | | “Draw an image ol the polygon using the specified ink color 
plotter penup. “hit the pen to disable drawing“ 
рюпег goto: vertices last. ' postion the pen аг one vertex" 
plotter color’ ink. "select the mk сою“ 
plotter pendn, “tower the pen ro enatile drawing” 
vertices do: “for each vertex" 
[pt | plotter goto: pt] "draw а straight line to ir^ 
transformation 
scale: factor | center | 
“Scale the polygon by the specified factor “ 
center — self center “іле center of expansion” 
vertices — vertices collect: “generate New vertex lint from ob] ім” 
[ :pt | (pt - center) «factor + center] 
translateBy: deltaXY | | 
"Change the polygon's location by the specified amount [4 Point] 
vertices — vertices collect: [vertex | vertex + deltaXY] 


Table 2: Description and class template for class IrrequiarPolygon. 
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AND STILL THE LEADING EDGE... 


IN SYSTEM PERFORMANCE 


| Hard Disk and Streaming Tape OEM CONTROLLERS 


| e Multibus 


reliability and versatility thal can't be beat 


® General Purpose 
% 5100 


533 510 SYSTEM 8 


е 31 or 62 MByte formatted е 10.5 ог 32 MByte formatted • 8" Winchester 10 or 32 MByte formatted 
e Lowest cost/MByte from any manufacturer e Integrated streaming cartridge backup 
e CP/M* compatible "drop in" BIOS е Streaming backup at 5 MB/min 
е Single 5100 card controller » Selective file backup under CP/M 
| * Fully expandable up to four drives, 8" or 14" = Versatile parallel 1/0 or DMA interface 


* Reliable high performance Priam Winchester Disks 
е immediate delivery 


HDES 


ADAPTIVE DATA & ENERGY SYSTEMS 
2627 Pomona Boulevard * Pomona, CÀ 91768 
Phone: (714) 594-5858 


“СРІМ із a trademark of Digital Research Corp. 


When you are done editing, pop up the active-pane 
menu and issue the "compile" command (photo 14a). 
Compilation takes a few seconds or less because it is in- 
cremental—that is, you can compile one method at a 
time, The compiler reports a syntax error to you by 
inserting a message at the point where the error was 
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detected and automatically selecting that error message 
(photo 14b) You can then cut out or overtype the 
message, make the correction, and immediately reissue 
the "compile" command. 

If you start to revise a definition and change your mind 
about it, you can pop up the pane menu and issue the 
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Photo 14: Options during method compilation. 


parallel 1/0 cards, 


variety of software and languages is available for ihesa systems. 


and all necessary instruction and documentation. 


needs. Please contact ihe factory if you have any special requirements. 


6809 SYSTEMS ©) 6809 SYSTEMS ©) 6809SYSTEMS ©) 6809 SYSTEMS 


Featuring tha BIMIX mainirame with 30 amp C.Y. lerro-rasonant power supply; fifteen 50 pin and aight 30 ріп slol Mother Board: 
2 Mhz CPU wilh lime of day clock & байегу back-up, 1K RAM, 8840 programmable timer, provisions for 9511А or 9512 
Arilhmetic processors, and 4 PROM/ROM/RAM sockets that can hold up Ip 32KB of monilor or user software. 

VARIETY: you can have 32KB, 55KB, 126КВ and up of static RAM. You can use 8" and/or §"' disk drives, single or double 
density, single or double sided, and single or double tracking with GIMIK disk controllers. You have a wide choice of serial or 


EXPANDABILITY: You can add memory, 1/05, Video or Graphics cards, Arilhmetic processors, addilional drive capacity, and olher 
hardware now or in the future 10 this 5550 bus structured system from GIMIX ог other 5850 bus compatible manufaciurers. 
SOFTWARE VERSATILITY: GIMIX systems can use TSC’s FLEX or UNIFLEX and MICROWARE'S 05-9 operaling systems. A wide 


QUALITY: AJ) boards are assembled, bumad-in, and lasted and feature GOLD PLATED BUS CONNECTORS. Only top quality com. BMI’ and GHOST are registered trademarks 
ponents are used and ail boards are fully buffered for maximum system expansion, All boards come complete with bus connectors 


GIMIX designs, manufactures and (esis, in-house, ihalr complete line of products. Camplele syslems are available ta fil your Consullants Inc. 059 15 a radamark of Microware Inc See 


For ішіһег information, pricing and brochures, contact’ 


СІПІХ = 


Тін Company thai dalirera 
Quality Elacirenia products singe 1975. 


1337 WEST 37th PLACE, CHICAGO, IL 60608 
(312) 927-5610 в TWX 610-221-4055 


ol GIMIX ing. 


Figs and Unillex are trademarks of Technical Systems 


iheir ads ‘or olher GIMIX compathte sollware 


For GIMIX compatible software see Technical Systems Consultants ad page 183 and Microware ad page 112. 
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COMPUTER 

ON S-100 BUS 
DESIGNED TO 
SATISFY A WIDE 
VARIETY OF 
APPLICATIONS. 


STANDARD FEATURES 


INCLUDE: СРАМ г.г 
OPERATING SYSTEM, 64K 
EXPANDABLE, BANKSE- 
LECTABLE MENMORY,4MHZ 
ZHOA CPU WITH 4 SERIAL 
AND 3 PARALLEL PORTS, 
RELIABLE B" FLOPPY DISK 
DAIVES IN А STURDY ALL 
METAL CABINET. 


4900 


MPN OPTIONAL. 


IF j4 At AF e HIMA TARA МАНЕ". tat ОТАТ КРАЕ Н 


| | : н, 
ZOBE X 
P.O.BOX 1847 SAN DIEGO,CA.92 112 


7343-J RONSON AO,SAN DIEGO,CA.92111 
(714) 571-6971 
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ror two good reasons. 


М people fly on Pan Am from America to places 
overseas than on any other airline. 

Because Pan Am provides more of what demanding 
travelers demand. 

Comfort and convenience. 

For example, take comfort. То the Pan Am passenger, 
that may mean the unabashed luxury of First Class. 
With its spacious cabin and Sleeperette seats. 

(А Pan Am first, we might add.) 

Or comfort could be Clipper? Class. Our separate 
section especially for business travelers. In Clipper Class, 
no one sits in the middle. No matter where in the world 
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Miami 
Mobile 
Newark 
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San Francisco 


Sarasota / Bradenton 


one is flying. | | Tampa/St. Pete 
Sleeperette service® and Clipper Class are available atingon. Dus 
on most of our widebodies. And we've got more wide- Caribbean 
bodies than any other airline. i ырш 
America 


But offering more widebodies is just the beginning 
4 our convenience story. For another chapter, consider 

is: 

Pan Am can take passengers from more of the 
U.S. to more of the world than any other airline. From 
25 US. cities to 47 cities around the world. 

All with one ticket. One baggage check-in. On one 
airline. 

If all this isn't reason enough to get you to fly us, 
we've got more coming. More ways to make your trip 
even more comfortable. Even more convenient. 

Because at Pan Am, we intend to keep on tO 
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"cancel" command (photo 14c). The "cancel" command 
redisplays the last successfully compiled version of the 
method (photo 14d). If you cancel by accident, just issue 
the "undo" command to return the revised version. 


Adding New Definitions 

To add a new method definition, select a method 
category. Їп the editing pane, a template appears for 
defining a new method (photo 15a). The template 
reminds you of the required syntax of a method. 
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Use standard editing facilities to supply the message 
pattern, variable list, and body of the method. When the 
definition is ready, issue the "compile" command (photo 
15b). 

Once compilation succeeds, the selector of the new 
method is automatically added to the alphabetized list in 
the method pane, and the message pattern is automati- 
cally changed to boldface in the editing pane (photo 15c). 

А new class definition is added in an analogous 
manner, Start by selecting a class category (photo 15d), 
then fill in a template for defining a new class and com- 
pile it (photo 15e). New categories can be added and old 
categories can be renamed and reorganized. 


Program Testing 

Let us purposely add a bug to a method and see how it 
can be tracked down and fixed. 

Browse to the method cornerAngle in class Regular- 
Polygon, cut out the characters "180 —" (photo 16a), 
and recompile it. In the RegularPolygon work-space win- 
dow, select the test program and issue the "do it" com- 
mand (photo 16b). Instead of the desired triangle, an 
open three-sided figure is drawn because of the bug in- 
troduced into the angle calculation. 
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Photo 15: Adding new definitions in Smalltalk. 
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C 8¥ Pascal 
Efficiency S Portability 
Flexibility Р Strong Typing 


Now you don't have to compromise! 


Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 


software. 


We support complete versions of both C and Pascal, as compilers and cross- 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your УАХ 
before burning PROMs for your 68000 or 8080. 


Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail- 
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 


Call or write for more information. 


Target Machines 


Source 

Operating 

Systems 8080/280 | LSIHT/PDP-TI VAX-TI М68000 

8080 /Z80 C: $750 

CP/M Pascal: $950 | 0 
151-11 /Р”ОР-П: | 
Idris, Unix, ЕТТІ, C: $1350 C:$1350 | 
RSX-TI/M, Pascal: $1550 | Pascal: $950 Pascal: $1550 | 


RSTS/E, IAS 


VAX-Il 
Unix/V32 
VMS 


C: $1350 C: $750 C: $1350 | 
Pascal: $1550 Pascal: $950 | Pascal: $1550 | 
d 
C: $750 
Pascal: $950 


ldris is a trademark of Whitesmiths, Ltd. Bl Unix i a trademark of Bell Laborstcrics Bl CP / M зза trademark of Digital Research Company lll VMS, 
RSX-11/M, RSTS/E, LSI-11, VAX, are trademarks of Digital Equipment Corporation Ш VERSAdos is a trademark of Motorolas Corporation 


Protect УОПТ soft ууате * Special Order 

investment. +¢ I 
itesmiths, Ltd. 

PO. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592 


Distributors: Australia Japan United Kingdom 
Fawnray Pty Ltd. Advance [Industries Real Time Systems 
Brighton-Le-Sands Chiyoda-ku, Iokyo Newcastle upon Tyne 
522 5574 03-258-0839 0632 733131 


M68000 
VERSAdos 


Breakpoints 

To track down the bug, let us set a breakpoint in the 
method cornerAngle. Using standard editing facilities, 
add the statement: 


self notify: ‘about to calculate angle’, 


before the return statement (photo 16c). Now rerun the 
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test case, When the computer encounters the breakpoint, 
a new window appears in midscreen. It is called a "notify 
window" (photo 16d). The title tab of the notify window 
says "about to calculate angle". 

The notify window has one pane, the stack pane. It 
shows RegularPolygon > > cornerAngle (ie: the class and 
method in which the breakpoint was encountered). The 
pop-up menu of that pane offers several commands, in- 
cluding "stack" and "proceed" (photo 16e). 

The "proceed" command closes the notify window and 
continues execution from the breakpoint. If we issue a 
"proceed" in our example, the same breakpoint will be 
encountered again immediately because the cornerAngle 
method is used several times during the execution of the 
test program. 


What a Notify Window Can Display 
The "stack" command expands the contents of the pane 
to include messages that have been sent, but have not yet 
received replies (photo 17а). It reveals that the sender of 
the message cornerAngle was RegularPolygon > »plot:. 
The pop-up menu of the notify window offers the usual 
repertoire, including the "close" and "frame" commands 
(photo 17b). If "close" were issued, the notify window 
would disappear from the screen and execution of the 
Text continued on page 138 
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Photo 16: Creating a faulty method for purposes of illustration. 
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With the Hayes direct-connect 
Micromodem II" your Apple ІІ сап 
communicate by phone with the 
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formation networks like 
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Hayes Microcomputer Products INC. 5835 reactiree comers East, Norcross, Georgia 30082 (404) 449-8781 
Micromodam li, Mieromodem 100 and Microcoupter are trademarks of Hayes Microcomputer Producis inc. 
Computer Inc. 
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Micromodem Il сап also be used with the Sell & Howell computer. 


(& 1981 Hayes Microcomputer Products inc. 
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, EPSON МКЗО 
. Now in stock! 
` The MX-8O dol matrix printer. 
Unequalled Epson reliability. Has 
all the features of the MX-7O plus 
more power and extra functions 
CALL US 


C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 
$2000!/This daisywheel printer 
gives high quality at a low price. 
25 cps. Parallel and serial inter- 
taces available. CALL 


NEC SPINWRITER FROM THE 
FIRST NAME IN LETTER QUALITY 
PRINTERS/Compumart offers 
beauliful print quality with МЕС 
Spinwriter Terminals. We carry all 
models trorn RO THRU KSR WITH 
NUMERIC KEYPAD — 5510-5530. All 
versions give unsurpassed hard 
copy oulput! CALL FOR PRICES 


NEW INTEGRAL DATAS 560 
РБІМТЕР/ДІ! the exciting features 

. Of ihe 400 series plus 141/2" paper 
capacity. 132 col. graphics printer. 
IDS 445. Priced lower than the 440 
and equipped with a better print 
head, With & w/o. graphics. 
IDS 460. Features include corre- 
spondence quality printing, high 
resolution graphics. 


CALLTORPRICES | 


CENTRONICS PRINTERS 

3 SERIAL MODEL 737 

The closest thing to letter quality 
print for under 51000. 


Lisi $1045 SPECIAL $796. 


737-1 Parallel Infertace 
Lisi $995 SALE PRICE $695. 


PLUS EXCITING REBATE OFFER 
ON CENTRONICS PRINTERS, 


OMNI 810 PRINTER FROM TEXAS 
INSTRUMENTS CALL U 
The 820 RO PACKAGE includes 
machine mounted paper tray and 
cable. A compressed print option 
and device forms control are 
standard features. 
THE 820 KSR PACKAGE Includes 
fully ASCII Keyboard plus all of the 
features of the RO. 

CALL FOR PRICES 


CLEARANCE ZENITH COLOR 
VIDEO MONITOR 9349 


SUPER SELLING TERMINALS FROM 
LEAR SIGLER/ We have the follow- 
Ing Lear Siegler terminals in stock 
at prices too low to print! Call for 
quotes. 


ADM-3A/Indusiry's favorite dumb 

terminal for some very smart 

reasons/ 

ADM-3A + NEW from Lear Siegler. 

CALLI 

IT IS HEREI It is the new Intermedi- 

ate Terminal irom Lear Siegler. 
CALL FOR DETAILS 


SANYO MONITORS AT LOW COM- 
PUMART PRICES/Sanyos new line 
ol CRT data display monitors are 

designed for the display of alpha- 


numeric or graphic data. 

9" SANYO B/W $169. 
12” SANYO B/W CALL 
12” SANYO W 

GREEN SCREEN CALL 
13° SANYO COLOR CALL 


———— - 
NEC COLOR MONITOR/RECEIVER 


HIGH RESOLUTION / 


Composite video using BNC con- 
nectors, 8-Pin connector for VCR/ 
VTR video loop In/Oul and 
television reception. CALL US! 


Visit our giant 


ANN ARBOR STORE 


1250 North Main Street 
Ann Arbor, Michigan 


MICRO DEC 151-11 


Ourcomplete | Systems config- 
line oí micro- ured and 
computers, integrated 
accessories with other 

and manufacturers 
peripherals, compatibles. 


Send for them! 


IMPORTANT ORDERING INFORMATION 

CALL 800 343-5504, in Massachusetts (617) 491-2700, phones open 
from &3O a.m to 700 pm МотғҒП, LOO am lo 400 p.m. Sat 

PO's, Accepted from Dun & Bracistreei rated companies—shipment 
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HP-41C CALCULATORS 
MEMORY MODULES ior storing 
programs of up іо 2000 lines ої 
program memory. 
"EXTRA SMART" CARD READER. 
Records programs and data back 
onto blank magcards. 
THE PRINTER. Upper and lower 
case. High resolution plotting. Pori- 
able thermal operation 
APPLICATION MODULES 

CALL FOR PRICES ON ALL 


NEW SUPER 41-C'V SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open tor Application Pacs and 
peripherals 

+ CARD READER 

+ CARD READER + PRINTER 
QUAD RAMS equivalent io four 
Memory Modules all packed 

inlo one. CALL ON ALL 


MATROX PRODUCTS/Compumarl 
stocks the complele line. 
CALL ON SPECS 


DEC LS1-11/Comjpumart now 
otters the entire product line 
CALL FOR PRICES AND DELIVERY 


NOVATION CAT ACOUSTIC 
MODEM Answer Originale. CALL 


NEW! D-CAT Direct Connect 


Modem from Novation. CALL 


NEW! GILTRONIX RS 232 SWITCH/ 
The ultimate in flexibility. You can 
connect three peripherals to one 
compuler or three computers to 
one peripheral. Switches the eight 
mosi important RS 232 signals. 
CALL ON PRICE 


DYSAN DISEETTES/Single side, 
single density. Hard or Sofi Sector 

н 55, ea. 
MEMOREX 3401's/5i/4 disks $3.25 
/with hub ring for Apple 63.50 
MEMORY INTEGRATED CIRCUITS/ 
Call for quantity discounts when 
ordering over 50 unils. CALL 
MOTOROLA 4116 (200 Nano- 
second Plastic) 


RM EXPANSION ACCESSORIES 
FOR AIM— 
CALL SPECS AND PRICES 


APPLE IN IS IN STOCE/Apple Ш 
Information Analyst Package — 
128K Apple III, Black and White 
Monitor 12", and information ana- 
lyst software. 


TOP SOFTWARE PACKAGES FROM 
COMPUMART 


VISICALC/FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 


SOFTWARE FROM APPLE’ Apple 
Piol (Ihe pertect graphic comple- 
ment tor Visicalc/Dow Jones News 
& Quotes/Apple Fortrom/Appie 
Writer/Pascal Language System/ 
Controller Business System CALL 


PERSONAL SOFTWARE/ Visidex/ 
VisiTrend/VisiPlot/VisiTerm CALL 
MUSE/Super Text CALL 


MOUNTAIN COMPUTER, 


Expansion accessories for Apple/ 
Super Talker/The Music System/ 
ROM plus board wilh Keyboard 
Шет/ ROM Writer/Clock Calen- 
dar/AtoD and Dto A Сопуепег/ 
Clock tor Apple/CPS Multitunction 
Board CALL 


VIDEX/Video Term (80 col. x 24 
line, 7x9 Matrix plug in compati- 
ble board tor Apple II) w/wo 
graphics EPROM/SSM Serial & 
Parallel, Apple Intertace/ABT's 
Numeric Key Plan/Calitornia 
Microcompuler Keyboard CALL 


we 


VIC 20 PERSONAL COMPUTER 
FROM COMMODORE 


$299 


contingent upon receipts of signed purchase order, 

SALE PRICES. Valid tor month oi magazine date onhy—all prices sub- 
ject to change withoul nolice. Our Ann Arbor retail slore is open 
LOO om to FOO p.m Tues-Fri 19009 am. to 500 p.m. on Saturdays 


SAVE OVER 5200 ON OUR BEST 
SELLING APPLE SYSTEM/ Sysiem 
includes a 48K Apple II. Apple 
Disk, DOS 3.3 and Controller and a 
Sup R MOD RF Modulator. 

List 52209. 


EXCLUSIVE FOR THE APPLE: 

Magic Wand, Videx, 2-80 softcard 

(Requires 48K Apple and disk). 
COMPLETE SYSTEM $925. 


APPLE ACCESSORIES 


CHOOSE FROM: Silentype Printer 
мух face/Light Pen/Easy Writer 
(80 col. need a Videx)/Clock for 
Apple. 

FROM MICROSOFT: 16K RAM 
Board/FORTRAN. 

FROM COMPUTER STATION: 
Hi-Res Dump for 460 Printer. 


$4695. 


CRISP LETTER QUALITY OUTPUT 
UNSURPASSED EASE OF 
OPERATION 
This Compumari/Commodore 
system includes a COMMODORE 
8032 32K CPU, а 4040 DUAL DISK, 
a C-ITOH PRINTER and x/face and 
WORDCRAFT 80 (all cables in- 
cluded). List $5385. 
CALL FOR DETAILS AND 
LOW PRICES 


A COMPLETE SYSTEM: includes 

a DUAL DISE DRIVE/TRACTOR 

PRINTER and an 80 COLUMN 

32K CPU. No interfaces needed. 

Cables included. Lis! $3685. 
COMPUMART $3335. 

SAVE $200 ON COMMODORE 

ACCESSORIES WITH PURCHASE 

OF A 32K PET—SAVE $100 WITH А 

16K PET. 


CHOOSE FROM: 


Visicalc/ Word Pro 4/Wordcrattl 80/ queens, 


Ozz the Information Wizzard/ 
Dow Jones Poritolio Mgmt System/ 


Assembler Development Package. 


This Basic System irom Hewlett- 
Packard includes HP-83/ROM 
DRAWER/MASS STORAGE ROM/ 
51/4" SINGLE MASTER FLEXIBLE 
DISK DRIVE/HP-1B INTERFACE 
MODULE/2 METER HP-1B CABLE. 
SAVE $400 ON HP-85 SERIES AC- 
CESSORIES WITH THE PURCHASE 
OF AN HP-85 


CHOOSE FROM: PERIPHERALS; 
Disk Drives ilo Graphics Plotters 
ENHANCEMENTS: Basic Training/ 
General Statistics/Financial Deci- 
sion/Math/Linear Programming 


$4949. 


at 
" $795. 


FROM ROCEWELL 

Our AIM Starter System for Educa- 
tional & Laboratory use includes 
4E AIM/BASIC & ROM/ASSEMBLER 
к ROM /POWER SUPPLY ЕСІ EN- 
CLOSURE/CRAIG TAPE RECORDER. 


ACCESSORIES FOR AIM STARTER: 
PL 465 High Level Language/ Paper 
tor the Aim (rol Rockwell's 4 slol 
Motherboard/ 

CALL 


(595 EA.) ACCESSORIES; Enhance- (que 


meni ROM's/ ROM drawer/Over- 
head Transparency Kit SUPPLIES: 
Ріойет Pens/Tape Cartridges 


INTERFACE MODULES: HP-1B Inter- 


connect Cables/Serial ( RS-232C) 
Intertace Module. 


800-343-5504 
COMPUMART 


ТІПТЕН ; 


WE ALSO CARRY RM EXPANSION 
ACCESSORIES FOR THE AIM-65. 


CALL FOR SPECS AND PRICES 


PO Box 568, Cambridge, MA 02139 


WE CARRY EVERY PERIPHERAL 
MADE FOR THE HP-85. 
CALL US FOR PRICES 
OUR APPLE INVENTORY I5 COM- E 
PLETE. WE'VE GOT IT ALL— — = 
CALL US FOR PRICES | 
IN MASS CALL 617-491-2700 
m" Systems 
æ 4 4 er errr CY! 
— 2 OTT | aet Ж | 
27 65 Bent Street, Dept 108 
From THE LEADER ... 


We just might be the largest independent small systems dealer in the country. Here's why: 
COMPUMART has been serving the computer needs of industry since 1971. 
We stock, for immediate shipment, only those products trom the finest micro-computer 

manufacturers. 
And any product, except software, can be returned within 10 days for a full refund—even 

it you just change your mind. We also honor all manufacturers’ warranties. Our expert 


technicians will service any product we sell 


Call us for more information on products, product configuration and service. Our phones 
are open Monday thru Friday, 8:30 a.m. to 7:00 p.m. and Saturday UOO am. to 400 pm 
We have a staff of highly knowledgeable sales people waiting to hear from you, and 
to help. Because service is what we're all about. 
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Figure 5: Principal dependencies among panes of a notify 
windou. 


Text continued from page 134: 

program under test would be aborted. Let us issue the 
"frame" command instead. The notify window grows 
larger and acquires a total of six panes (photo 17c). Their 
interdependencies are diagrammed in figure 5. 

The upper left pane is the stack pane retained from 
before. The upper right pane is an editing pane. If you 
select RegularPolygon >> plot in the stack pane, its 
method definition appears in the editing pane. You can 
scroll through the definition and even edit it there and 
recompile as in the browser. 

The middle two panes are the "context variable" and 
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"context value" panes. They are analogous to the two 
panes of an inspect window, but, in this case, the 
variables you can examine are the arguments and local 
variables of the method selected in the stack pane. Click 
ink in the variable pane to see its value in the value pane. 

The bottom two panes are the "instance variable" and 
"instance value" panes. They also are analogous to the 
panes of an inspect window, They let you examine the in- 
stance variables of the receiver of the message selected in 
the stack pane. Click center to see its value appear in the 
value pane. 

You can type statements into the value panes and 
execute them using "do it" (photo 17d). They will be 
executed in the context of the method selected in the stack 
pane—that is, they may refer to arguments and local 
variables of the method and to instance variables. 


Debugging 

You could step through the execution of the method in 
the editing pane. You would select one statement at a 
time in the editing pane and issue the "do it" command. 
To close in on the planted bug, we can evaluate self 
comerAngle, an expression on the last line of the method. 
Select that expression and issue the "do it" command 
(photo 18a). The answer, !20, appears to the right of the 
question (photo 18b). Since the interior angle of a regular 
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Photo 17: Use of the "notify" window. 
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MEMORY 


lackoutl! 


A PROBLEM FOR YOUR PRESENT RAM? 


Dont Curse the darkness. Get our 
non-volatile memory and watch 
elephants turn green with envy! 


Are you looking for a reliable non-volatile memory on a rugged industrial- 
standard IEEE-696 S-100 card? Your search is over. Our CMOS memory modules 
have a battery backup that is guaranteed to keep programs and data intact 


for a year. We didn't sacrifice performance 
for non-volatility іп the design of our CMEM 
module, so you get all the card you're 
looking Юг... we even supply the battery. 


D 32K on a single board, 8 or 16-bit cpu compatible. 
O Switch selectable addressing on 4K boundaries. 
Û Extended memory addressing through 24-bit lines. 


The DUAL 77 Data and Control System 
5 à tumkey system ЫШ to Industrial standards 
and If Comes ready to perform. As with all our 
&ystems and modules, our computer was designed 
with the wicked environment of the real world ir mind. 
BASIC language makes programming easy and the 
bull-In Interface simplifies access to hundreds of 
sensors. Thé enormous expandability of the system 
allows Its growth to meet your increasing neecis, 
enjoy leaming new languages. The DUAL 


even If you : 
77 |5 economical; $9995 or higher with options, 


{Le 


DUAL SYSTEMS CONTROL CORPORATION 
1825 Eastshore Highway, Berkeley, CA 94710 
Phone (415) 549-3854 or (415) 549-3890 


A/D CONVERTER 

This S-100 based module is designed to withstand the rugged 
environment of the laboratory or in industry for general use 
In converting analog signals to digital information. 


O 32-channel single-ended, 16-channel differential. 
Û 12-bit resolution and accuracy. 

D 30-rnicrosecond conversion time. 

O Instrumentation amplifier on board. 

O BASIC program for use provided. | 
O0 $695 or $785 w/1-1000 gain transducer amplifier. 


ығы CESSIT ұста 


D/ E C! ON IV 


` J 


digital-to-analog (D/A) converter which converts digital 
commands from the computer into analog voltages. 


0 12-bit +42 LS.B accuracy over full 0-70°C temperature range. 
Li Voltage outputs of O-IO volts, +5 volts, or +10 volts. 

O Short circuit protection on all voltage outputs. 

О Switch-programmable port base address for multiple boards. 
[$575 


Г] 250 nanosec access time, no wait states required. 
C) Runs at 4 MHz for both 8 and 16-bit S-100 systems. 
О Programs developed & stored w/out disks or tapes. 
Û Power fail interrupts. 

O Software programmable write-protect window. 

О 8K bytes-$695, 16K bytes-$895, 32K bytes- $1095. 


Now you can keep time even tht pan main power off. Our 
industrial level clock module utilizes a backup battery 
circuit for a full year. 

[1 Day, date, hours, minutes and seconds. 

Г] Features new LSI CMOS chip. 

O Vectored Interrupt capabllity. 

O Dip switch selectable port address. 

O Simple BASIC or Assembly language program. 

О Precision quartz crystal clock. C1$250 
Dual Systems Control Corporation 
Department В, 1825 Eastshore Highway 
Berkeley, СА 94710 * (415) 549-3854 


J Please send your brochure with complete details on modules. 
Û Please provide information on the DUAL 77 System. 


Name | Titie 


Street | 
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Photo 18: Debugging a faulty method. 
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triangle is 60 degrees, we have found the planted bug. 

Now select RegularPolygon- »cornerAngle in the stack 
pane. Its method definition, including the breakpoint we 
set, appears in the editing pane (photo 18c). Use standard 
editing to remove the breakpoint, correct the error, and 
recompile the editing pane (photo 18d). 

You can randomly access any level in the stack by 
clicking it in the stack pane. 


Resumption 

After recompiling a method, you can resume execution 
from the beginning of any method on the stack using the 
"restart" command in the stack-pane menu (photo 19a), 
This lets the test proceed (photo 19b) without having to 
start over from the work-space window. Resumption of 
execution after a correction is a handy capability when a 
program that has been running well encounters a minor 
bug. 

The entire stack of the process under test was saved in 
the notify window. When a notify window appears, the 
rest of the system is not preempted. You are not required 
to deal with the notify window when it appears. You can 
(19a) 
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Photo 19: Compilation of a faulty method can be continued 
without restarting, once the error has been corrected. 
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New Products From Orange Micro 


Mix APPLES and ORANGES? 
... And you get GRAPHICS! 


we" THE. С КАРР!Е р ленин» 


The Grappler'" Interface is the first universal parallel interface card to 
provide on-board firmware for Apple high resolution dot graphics. No 
longer does the user need їо load clumsy software routines to dump 
screen graphic ~ it's all in а chip. Actually, it’s our E-PROM, and there are 
versions to accommodate the Anadex, Epson MX8O & MX7O, IDS Paper CES 
Tigers, Centronics 739, and future graphics printers. The Grappler™ pc аа 
accepts 18 software commands including Hi-Res inverse, 90° rotation, “Ені 
double size, and much more. 


GRAPPLER INTERFACE FEATURES 


Û orange fico = 


TEXT FEATURES: Text Screen Dump ш ҮҮТ 
Printer Bell on/off d c d 
High Bit on/off Hi-RES GRAPHICS FEATURES: 

Left Margin Print Hi-Res Page 1 or 2 $ OO 

Right Margin Print Inverse 165. Includes Cable 
Var, Line Length RE аа 29 р NES ү. 

Var. Page Length (skip over perf.) ingle/Double Size есе! Or 
Video on/off Variable Left Margin Inquiries invited 
Alternate Command Charts, Chart Recorder Mode 


NF" MX8O/MX7O FRICTION FEED 


FROM ORANGE MICRO 


HERE AT LAST! A friction feed kit for your EPSON MX80O/70O. The kit 
allows the user to convert his Epson printer to a friction feed and pin м. 
feed mechanism. 5 | 
The friction feed will accept single sheets of your letterhead, or 
multiple copy forms such as invoices with up to 4 part carbon 
coples. 

The pin feed replaces the adjustable sprocket mechanism. If allows 


use of 9'^" wide continuous fanfold paper which is an industry $ 00 
standard size. 75. 
No drilling required. Installation fakes about 15 minutes. All parts are Dealer/Distributor 


included with easy to follow Instructions. Inquiries Invited 


RETAIL PRINTER STORES: 
3150 E. La Palma, #). Anaheim, CA 


13604 Venlura В!.. Sharman Oaks. CA. ea 


Store Hours: M-F 10-6 Sal. 10-4 


CALL FOR FREE CATALOG 
Phone orders WELCOME; same 


800) 854.8; meum ше vans | Orange 
(800) 854 8275 require Nee Ne to clear, Manu- Micro, cw 


facturar's warranty Included on all ° 


СА, АК, HI (714) 630-3322 | em MR | || sos tau Bulo! 


1981 Orange Micro, Inc. 


work in other windows and come back to it later, cause 
other notify windows to be created, or work a little in the 
notify window and then do something else. There are no 
modes. 


Error Notifications 
Error messages are no different from breakpoints, ex- 
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Photo 20: Displaying an error in a faulty method. 
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cept that if they are supposed to be “unrecoverable” they 
are programmed as: 


self error: ‘error whatever’. 


If the user "proceeds" out of the notify window after an 
error, the process under test is terminated. 

The most frequently encountered Smalltalk error is 
"Message not understood." It occurs when a method is 
sent to an object and neither that object's class nor any of 
its superclasses defines a method to receive that message. 
Let us edit the method sideLength (photo 20a) to send the 
message cosine instead of cos. After recompiling that 
method (photo 20b) and reexecuting the test program, a 
notify window appears (photo 20c) to announce that 
class Real and its superclasses do not define cosine. 

Іп most programming systems, equivalent error condi- 
tions such as "undeclared procedure" and "wrong 
number of arguments" are issued at compile time. 
Smalltalk cannot detect these conditions until run time 
because variables are not declared as to type. At run 
time, the object sent the message cosine could be an in- 
stance of a class that did define a method of that name. 


Type Checking 

When we program in languages like Pascal, we depend 
on type checking to catch procedure-call errors early in 
the software-development process. In return, we have to 
take extra time maintaining type declarations, and we 
lose the very powerful ability to define "generic" or 
“polymorphic” procedures with the same name but with 
parameters of varying types. 

Type checking is important in most systems for four 
reasons, none of which is very important in Smalltalk: 


eWithout type checking, a program in most languages 
can "crash" in mysterious ways at run time. Even with 
type checking, most programming systems can crash due 
to uninitialized variables, dangling references, etc. 
Languages with this feature are sometimes called 
"unsafe." Examples of unsafe languages are Pascal, PL/1, 
and C. Examples of fairly safe languages are BASIC and 
LISP. Smalltalk is a safe language. It cannot be wiped out 
by normal programming. In particular, it never crashes 
when there are "type mismatches." [t just reports a 
"Message not understood" error and helps the program- 
mer quickly find and fix the problem through the notify 
window. 

ein most systems, the edit-compile-debug cycle is so 
tedious that early error detection is indispensable. In 
Smalltalk, type errors are found early in testing, along 
with value-range errors and other bugs. 

eType declarations help to document programs. This is 
true, but well-chosen variable names and pertinent com- 
ments provide more specific information than do type 
declarations. А poor documenter can convey as little in- 
formation in a strongly typed program as in an untyped 
program. 
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| DISCOVERY [a === 


MULTIPROCESSOR 


ACT CIN CODLPIITE DC GN TE HPTUS me ИТТІ aC able na 


The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process- 
inge With the economy of shared peripherals e With the flexibility of shared 
and public files ө And all of this with full CP/M* and S -100 compatibility. 


Our Distributed Processing Oper- 
ating System, dpc/os*, resides in 
the Service Processor, establishing a 
CP/M environment for each user 
and managing access to the shared 
system resources, Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em- 
ployed concurrently by a single user 
via the enhanced batch submit facil- 
ities And with DISCOVERY а! 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment. 


The ACE 64K Distributed Process- 
Ing Single Board Computer, the 
dpc-180" gives the DISCOVERY 
MULTIPROCESSOR its own unique 
architecture. One DPC 15 dedicated 
to each user providing exclusive use 
of the onboard 2-80, 64K ram апа 
serial I/O. Access to the shared 
resources is provided by an ex- 
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPC's, into the standard 
S-100 bus — up to a total of sixteen 
user processors in a single chassis! 


* CP/M is a registered TM of Digital Research, Inc. 


BY has been proven in installations throughout the World. 
И you need the Power of Multiprocessing... its time you discovered us! 


‚ction Computer nterprise, Inc. 


i, Multiprocessing Comp 


ЕЕ 


The АСЕ DISCOVERY MULTIPROCESSOR dedi- 
cates a complete 64K 2-80 Distributed Processing single 
board Computer, the dpœ 180” to each user. An ex- 
panded DPC coordinates all of the system activities 


Multiuser mainframes with 192K ram start at 
under $6000. The 64K dpo-180" is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 
Dealer and OEM inquiries are invited. 


55 West Del Mar Boulevard, Pasadena; California 91105 USA @ Cable ACEPAS Pasadena @ (213) 793-2440 


Photo 21: Project windows in Smalltalk. Each window, when 
selected, makes available all the windows associated with that 
project. 
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Photo 22: Recording results in Smalltalk. The current state of 


the Smalltalk system сап be saved with "snapshot." Smalltalk 
code can be saved to a text file by using "filout" and restored by 
using "Рип." 
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eMost compilers can generate more efficient object code 
if types are declared. Existing implementations of 
Smalltalk cannot take advantage of type declarations. 
We expect that future versions will have that ability. At 
that time, type declarations may be added to the 
language. They probably will be supplied by the system 
rather than the user, using a program-analysis technique 
called "type inference." 


Project Windows 

Although overlapping windows enable you to keep the 
state of several tasks on the screen at the same time, you 
may sometimes be working on several entirely different 
projects, each involving several tasks. Smalltalk lets you 
have a different "desk top" for each project. On each desk 
top are windows for the tasks involved in that project. To 
help you travel from one desk top to another, a desk top 
can have one or more project windows that show you 
other available desk tops and let you switch to one of 
them (photo 21). 


Saving Programs 

In unintegrated systems, you create a program using 
standard text-editing facilities. Then, using standard utili- 
ty programs, you can obtain a program listing on paper, 
back up the program on other media, and transmit the 
program to other people. In an integrated system, 
equivalent capabilities must be provided within the 
system itself. Some of the program-saving capabilities of 
Smalltalk are described briefly below. 

One important facility is the snapshot (photo 22a). The 
entire state of the Smalltalk environment—including 
class and method definitions, data objects, suspended 
processes, windows on the screen, and project desk 
tops—can be momentarily frozen and saved on second- 
ary storage. The snapshot can be restored later and 
resumed, People familiar with the sysout in InterLISP or 
the workspace concept in APL will understand the 
benefit of this facility. 

Another facility allows definitions of one or more 
methods or classes to be listed on a printer. A related 
facility is filin/filout. The filout message (photo 22b) 
writes an ASCII representation of one or more definitions 
onto a conventional text file. The definitions can then be 
transfused into another Smalltalk environment by using 
the filin message in that environment. 

Often, during a programming session, the user changes 
a number of method definitions that are scattered 
throughout many classes and cannot recall which ones 
were changed. The changes facility automatically keeps a 
record of what definitions changed in each project, and 
makes it easy for the user to filout those definitions at the 
end of the session. 


Implementation of the Environment 
Because Smalltalk is an integrated environment, all the 
facilities described in this article are implemented in the 
Text continued on page 147 
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Introducing the remarkable 132-column 
Paper Tiger” 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 


breakthrough in matrix printin 
pring the user excellent print quality wit 
oe of a matrix printer. Employing а uniq 
red column" head manufactured by Integr 
creates high quality printouts by overla 
Paper Tiger 560 Print Sample 


as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 
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columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,” our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger™ 560. 

It's a Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 


Tiger560 


e» Data Systems, Inc. 
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Text continued from page 144: 

high-level language, including modeless editing, win- 
dows, the compiler, and the notify mechanism. This was 
possible because Smalltalk represents everything, in- 
cluding the dynamic state of its own processes, as objects 
that remember their own state and that can be sent 
messages by other objects. Using the browser, you can 
examine and (carefully) change the definitions of the 
software-development aids. 

In the implementation of Smalltalk-76, classes Inspect- 
Window, BrowseWindow, and NotifyWindow are all 
tiny subclasses of class PanedWindow, which defines 
their common behavior, Similarly, classes StackPane, 
VariablePane, ValuePane, and so on, are all tiny 
subclasses of class ListPane, The superclass defines com- 
mon behavior such as scrolling and selecting entries. 

If someone shows you a system claimed to be 
“Smalltalk,” find out whether the software-development 
aids exist and whether they are programmed as class 
definitions in the high-level language. If not, the system is 
not bona fide. 


Conclusions 

The Smalltalk programming environment is reactive. 
That is, the user tells it what to do and it reacts, instead of 
the other way around. To enable the user to switch be- 
tween tasks, the state of the tasks is preserved in instantly 
accessible windows that overlap on desk tops. To give 
the user the maximum freedom of choice at every mo- 
ment, modes rarely occur in the user interface. The result 
of this organization is that tasks, including software- 
development tasks, can be accomplished with greater 
speed and less frustration than is usually encountered in 
computer systems. Ш 
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65K S-100 DYNAMIC MEMORY 
BY FAMOUS NAME MANUFACTURER 


unbelievable price: $299 


FEATURES: Fully Compatible with ІЕЕЕ-696 Assembled, tested 
and fully populated with 65K ot 200 ns. brand name memory 
Bank selectable, 4Mhz operalion, extended addressing. invisible 
refresh 8/16 bit operation (per IEEE-696) and many other features 
One year warranty, manual included. Hurry, limited quantities! 


EPSON PRINTERS: 
Model MX-70 . 
Моде! MX-80 


TELEVIDEO TERMINALS: 
Model 912C 
Model 920С 
New! Mode! 950 ...... . 995 00 


Q.T. COMPUTER SYSTEMS: 


MODEL DESCRIPTION iALL ASSEMBU D & TESTED: ТА PRICE 
MF«DD12AÀ ,,.28 А Mainframe, 12 Siot 5100. Dual Б” Drive . 5625 00 
25 A Tabletop Mainframe. 18 Sto S100 

. 4.05 А Mainframe, 12 Stot. 5100. Duat 5 Drive - 

Single Board 2-80 Computer 2/4 Mhz 5-100.. 185.00 
Z*B0A/22 ....Montor Program ior Z«80A 8 Tarbell or VF-1, .,3000 

32K Static RAM Board, Low Power, S- 100 

2 Senal & 4 Parallel Pon 1/0 5-100. , 
OTCCCSA ....Clock Calendar Board. S-100 ... . 
ОТСССАА |. — . Clock Calendar Board. tor Apple . TIT 
OTCCCTRS80 Clock Calendar Module for TRS-80 ...,...,.., 


VISTA COMPUTER COMPANY: 


MODEL DESCRIPTION «ALL ASSI MBLED & TESTED) na .. PRICE 
V300/25 ..Letter Qualty Рплїег 25 CPS . .4.ам....20180600 
¥300'45 ,.Letter Quality Pnnter, 45 CPS ,.. nas aiio one 2; 
V-DRIVE ..Qual 8' Disk Cabinet. Power Supply Rack Mountable . . - 37500 


COMPUTER SYSTEM RESOURCES: 
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RAM 16...16К Static RAM S- 100 
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RAM 65C .Low Power (CMOS) Version ol RAM 65 14 Watt.. 2279 00 
ВАМ 32 ,.39К Low Power В/ 16 Bit Static RAM Fully IEEE 696 499 00 
RAM 256 ..256K 8/16 Ви Dynamic RAM Fully IEEE 696 ...., 1295 00 
|!O-8,,, ,B Port Seral І/О Fully IEEE up to 200K BAUD. ... . 195 00 


ORDERING INFORMATION: 


Minimum Order is $15 00 Prices quoted do not include shipping 
and handling Foreign orders require prepayment by MICR or 
Money Order In US funds Purchase Orders accepted from US 
Government & firms with published А1 Rating from Dunn 8 
Bradstreel All olher orders require prepayment. charge card. 
or COD shipment 


TOLL-FREE PHONE NUM BER: 
Call Toll-Free 1-800-555-1212. and ask the operator for our New, 
Toll-Free (800) Number tn Alaska California. and Наман, сай us 
collect at (213) 883-3244 


TO RECIEVE OUR FREE CATALOG: 


Call our Toll-Free (800) number or circle Reader Service H 


7131 OWENSMOUTH AVE. / 8210 
CANOGA PARK, CALIFORNIA 91303 


213 / BB3-3244 JNNOVATIVE 
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User-Oriented Descriptions 
of Smalltalk Systems 


For many people, the workings of a 
computer remain a mystery. Just 
exactly what the computer does and 
how it does it is locked within the 
code of a computer language. The 
computer and the user understand 
two completely different languages. It 
is well known that only a few systems 
are designed and written so that they 
can be understood by the user. More 
than twenty years of experience has 
shown that a bad system design can 
never be hidden from the user, even 
by a masterfully devised user inter- 
face. A quality system, therefore, 
must be based on sound design that 
can be described in terms with which 
the user is familiar. 

The Smalltalk system has been 
designed to handle a great variety of 
problems and solutions. It, therefore, 
provides the greatest possible flex- 
ibility for writing any kind of system 
a programmer may desire. While this 
flexibility is essential for experiment- 
ing, there is the potential for 
disastrous results if restrictions are 
not put on the system structures that 
are available to the application pro- 
grammer. 

This article shows how the basic 
metaphors of Smalltalk can be used 
to describe complex systems. Since 
this magazine is not yet distributed in 
a form readable by Smalltalk, we 
have to restrict ourselves to tradi- 
tional written documentation. (Let it 
be a challenge to Smalltalk ex- 
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perimenters to convert this presenta- 
tion into a graphic and dynamic one.) 

The Smalltalk system user will 
most likely employ his system to 
organize the large amount of infor- 
mation that will be available to him, 
ЕЕ. m s sm 08g 


More than twenty 
years of experlence has 
shown us that a bad 
system design can 
never be hidden from 
the user, even by a 
masterfully devised 
user Interface. 
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such as reference materials in the 
form of market information, news 
services, and weather forecasts. Some 
data, such as travel information and 
bank transactions, may flow both to 
and from the owner. Other informa- 
tion, such as personal notes or 
material that is not yet ready for 
distribution, can remain private. 

An individual's total information 
needs are very large and complex. His 
Smalltalk system, therefore, is also 
likely to be large and complex. The 
challenge to the Smalltalk ex- 
perimenter is to find ways to struc- 
ture systems so the user will not only 
understand how to use them, but also 
get an intuitive feel for their inner 
workings. In this way, the user can 
really be the master and the systems 


his faithful slaves. 

An important part of any system is 
the software that controls the user's 
interaction with the information, 
Mastering the software is crucial to 
handling the information. With 
Smalltalk, software is just a special 
kind of information and is treated as 
any other information within the 
total system. It is available to the user 
in the usual manner, 

A traditional way of describing 
software is through written documen- 
tation. Smalltalk provides more 
dynamic interfaces through the use of 
two-dimensional graphics and anima- 
tion on the computer screen. Devising 
such interfaces is probably the 
greatest challenge in personal com- 
puting today, and it provides a rich 
field of endeavor for the interested ex- 
perimenter. 


System Descriptions 

We can describe any application 
system in three different ways: how it 
is used, its systern structure, and its 
implementation: 


eHow it is used—This is the least 
satisfactory type of description. The 
user operates the system through rote 
command sequences such as: switch 
on the machine, type your password, 
hit button А, listen to your system 
saluting you by playing "Hail to the 
Chief.” Since 80% of all user manuals 
for electronic data processing systems 


are of this kind, we will not discuss 
them further here. 

This level of understanding has 
been likened to walking around in a 
strange city following directions such 
as: "Go outside, turn right, walk 
straight ahead for four blocks, turn 
left... . ” It is easy to get lost under 
such circumstances. 

e System structure—With this type of 
description, the user has an intuition 
about the kinds of building blocks 
that make up the system, how they 

behave, and how they interact to 
form the complete system. We show 
that the basic Smalltalk metaphors of 
objects and messages are well suited 
to function as building blocks. The 
metaphors are simple and easy to 
understand; yet they permit construc- 
tion of immensely powerful systems. 


A basic system will 
have several thousand 
objects, and typical 
applications wouid 
contaln many more. 


Any Smalltalk system contains a 
large number of objects. А basic 
system will have several thousand ob- 
jects, and typical applications would 
contain many more. The common 
software engineering device of layer- 
ing becomes essential in making the 
whole thing manageable. In the 
description of a layer, essential func- 
tion on that level is highlighted and 
inconsequential detail is relegated to 
lower levels. There is one absolute re- 
quirement of these simplified descrip- 
tions appearing on the different 
layers: what is shown should be cor- 
rect and complete as far as it goes. 
This means that the structure of the 
description has to be a pure tree struc- 
ture: the function of each module has 
to be limited to that module with no 
hidden side effects upon the other 
modules. 

This level of understanding cor- 
responds to the user having a street 
map of the system. He knows the 
major landmarks and the most im- 
portant streets. This gives the user an 
intuition about the total structure and 
permits him tc find his way any- 


where. It is almost impossible to get 
totally lost under these cir- 
cumstances. 

è [Implementation —Descriptions at 
this level of understanding explain to 
the user how each individual object is 
built so that it behaves in the manner 
prescribed on the system structure 
level. Here he will find the third basic 
metaphor of Smalltalk, the method. 
А method is similar to a subroutine in 
other languages; it prescribes the 
actions to be taken by an object when 
it receives a message. 

On all layers but the lowest, the 
behavior of an object is fairly com- 
plex, and we can think of it as com- 
posed of a number of sub-objects that 
are used to implement it. The purpose 
of the method is to enlist the aid of 
the sub-objects to implement the 
desired behavior. The user thus finds 
that the typical object is structured in 
much the same manner as his total 
system, and it consists of a number of 
sub-objects that send messages to 
each other. The description tool is 
recursive in that the same tool is used 
on all levels. This recursion descrip- 
tion is probably the most powerful 
feature of Smalltalk, Once the user 
masters the few very general con- 
cepts, he can learn more and more 
about his system by simply using 
these concepts to dig deeper and 
deeper into the system layers. In addi- 
tion, the user can modify and expand 
the system ori any level by collecting 
new components out of the building 
blocks provided by the next level 
below it. 

The user at this level now has an in- 
tuition of the overall layout of the 
city. He also has sub-maps of all the 
details and he knows how to read 
them. Depending on his personality, 
he may use these maps only when ab- 
solutely necessary, or he may use 
them to explore unknown territory. 
In contrast to the tourist, the 
Smalltalk user can even make 
modifications and new extensions to 
the city. The tools are there. The user 
decides if, when, and how he wants 
to use them. 


Example of a System Description 
The problem: Consider a small 
manufacturing company that has two 
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RS232C, IEEE and 
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computer terminal 


Fully assembled, tested 
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NEW! NOW AVAILABLE 


OLIVETTI PRAXIS 35 
TYPEWRITER 
d 


CONVERTER TP35 = 
DAISY WHEEL PRINTER 
FOR LESS THAN $1000. 
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Figure 1: А job-shop manufacturing company with its customers. 


departments: sales and production. 
The responsibility of the sales depart- 
ment is to find customers for any pro- 
duct the company can make, to con- 
tact the production department to 
find out when the product can be 
delivered, and to sign a contract with 
the customer. The responsibility of 
the production department is to 
manufacture each product as cheaply 
as possible at a specified level of 
quality and to have it finished on the 
promised date. When the production 
department has manufactured the 
product, it is dispatched to the 
customer through the sales depart- 
ment. 

The system: А natural way to map 
this into a Smalltalk system would be 
to represent each department as an 
object. The function of the Sales ob- 
ject would be to keep track of the 
state of each sale in the following 
sequence: 


1. Fill in and send proposals 

2. Reserve the necessary resources in 
production for the product 

3. Send contracts and packing notes 
to the customer 


The function of the Production ob- 
ject would be to: 


1. Keep track of commitments 

2. Schedule the manufacture of pro- 
ducts 

3. Help keep the product quality 

4. Control the manufacturing pro- 
cess to get the products completed 
on time 


It also seems reasonable to include a 
third kind of object in our system: 
Customer objects. The purpose of 
these objects would be to act as a 
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receptacle for the messages being 
passed from the company to the 
customer and from the customer to 
the company. The various objects 
with a set of reasonable communica- 
tion channels is shown in figure 1. 

The overall processing of an order: 
The Smalltalk system would be pro- 
grammed to reflect everything of im- 
portance that takes place during the 
processing of an order and to support 
its user on every step. The process 
that takes place inside the Smalltalk 
system would, therefore, closely 
resemble the actual processing of an 
order. Let us assume the following 
real-life process, which is depicted in 
Figure 2. A customer submits ап in- 
tention to buy, a request for offer, to 
the company. The sales department 
books resources from the production 
department and returns an offer with 
the cost and delivery date to the 
customer. The customer answers with 
a purchase order. This is transcribed 
and passed from sales to production 
as a requisition. The product is 
manufactured in production, and a 
ready-note is sent to sales, which ar- 
ranges for transport and sends pack- 
ing notes to the customer. 

In the Smalltalk system, the Sales 
object would help the user of the 
system in corresponding with the 
customér, in keeping track of pro- 
gress, and in sending the required 
forms to the production department. 
The Production object would help the 
user in the planning and control of 
the manufacturing process. 

In order to highlight the principles, 
we have made this a very simple 
system. The reader will have no dif- 
ficulty in expanding it, for example, 
by adding an object for the account- 
ing department that takes care of bill- 
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requesiForOtfer 


i planned CompletionTime 


{offer 


purchoseOrder 


productionRequisition 


і productReadyNote 


packingNole: 


beokProductionFacililies: ofier: 


Record requesi 


Planning and reservation 


Prepare and send aflar 


Evoluote offer 


Record purchase order 


Manufacture product 
according to plan 


Arrange lor transpori 


Receive produci 


Figure 2: The processing of an order. The Smalltalk system supports this processing 
through interaction with its owner in real-time. 


ing, an object for the warehouse that 
may or may not have the required 
product in stock, and so on. Also, 
figure 2 could probably be better 
documented on a Smalltalk computer 
by animating figure 1. 


An Implementation Description 
Let us inspect the Production object 
of figure 1 and see how it processes 
the message bookProductionFacilities: 
after:. When this message is received 
by the Production object, it consults 
its message dictionary to find the cor- 
responding method. If the products 
were simple and the workshop small, 
the object could contain the current 
production plan directly and the 
method could go something like that 


shown in listing 1. 

One of the instance variables of the 
Production object is the table pro- 
ductDuration which contains the time 
it takes to manufacture various pro- 
ducts. Looking at this table, we find 
the duration for a product. In this 
simple example, there is only one re- 
source, and we find the first available 
time slot for the product by sending 
self the message findFreePeriod: 
after:. This corresponds to calling a 
local subroutine in other systems. We 
then reserve the resource for our pro- 
duct in that period. (These two steps 
could have been combined into one, 
but the separation gives us more flex- 
ibility in varying the planning 
algorithm if we wish to do so later.) 
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Listing 1: Smalltalk method for the message bookProductionFacilities:after:. 


bookProductionFacilities: productType after: earliestStartTime 


"Reserves production facilities for a new product of given type as soon as possible after the 
specified earliest starting time. Returns the planned completion time for the product.” 


| duration plannedStartTime | 


duration ~ productDuration at: productType. | 
plannedStartTime -- self findFreePeriod: duration after: earliestStartTime, 
self reservePeriod: duration from: plannedStartTime. 


! (plannedStartTime + duration) 


Listing 2: Alternate Smalltalk method for the message bookProductionFacilities:after:. 


bookProductionFacilitles: productType after: earliestStartTime 


"Reserves production facilities for a new product of given type as soon as possible after the 
specified earliest starting time. Returns the planned completion ume for the product." 


| productidentification 


productidentification — JobManager defineProduct: productType. 
jobManager schedule: productidentification after: earliestStart Time. 
| ( jobManager plannedCompletionTime: productidentification). 


Production 


Messoges fram the surrounding system 


Praduction 


Manager 


Job 
Manager 


Resource 
Mand qet 
| 


Figure 3: The internals of the Production object. 


The planned completion time is 
returned to the sender, in this case the 
Sales object. 


Lower-Level System Description 

If the user wants more advanced 
aids for production control, the Pro- 
duction object would call upon the 
services of a subsystem of intercon- 
nected objects, A possible subsystem 
is shown in figure 3. 

The entrance to the internals of the 
Production objects is through a Pro- 
duction Manager object; it is con- 


nected to a Job Manager object and a 
Resource Manager object. 

The manufacturing of a product is 
split into a number of jobs. The 
available production facilities (people 
and machines) are split into a number 
of resources. Each job is to be per- 
formed by a single resource. À 
natura way to map this into a 
Smalltalk system is to represent each 
job by a Job object and each resource 
by a Resource object. 

In this scheme, each Job object en- 
sures that the job is performed by its 
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resource within the available time. 
Similarly, each Resource object en- 
sures that its resource is used in an ef- 
ficient manner, that there is sufficient 
time available for preventive 
maintenance, and that there are no 
unacceptable overloads. The method 
in the Production object that handles 
the bookProductionFacilities: after: 
message could now be written as 
shown in listing 2. 

One of the instance variables of the 
Production Manager object is a 
pointer to the Job Manager object. By 
using that pointer as a communica- 
tion channel, the Production 
Manager object passes most of the 
work on to the Job Manager object. 
First, the Job Manager is asked to 
define the new product. The Job 
Manager creates the Job objects (see 
figure 3), links them to the proper 
Resource objects, and returns an 
identification that is to be used for 
future references to the product. The 
Job Manager is then asked to schedule 
the product for manufacturing as 
soon as possible after the given date. 
Finally, the Job Manager is asked 
when the product will be completed, 
and this value is returned to the out- 
side world (in this case, to the Sales 
object), The planning process in the 
Production subsystem that is shown 
in figure 4 is controlled by this 
method. 


Definition of New Objects 

The first task of the Job Manager 
object is to define the new object. It 
receives message defineProduct: when 
this is to be done. The corresponding 
method could be something like that 
shown in listing 3. We are referencing 
two instance variables of the Job 
Manager object in this method: pro- 
ductDescriptions and production- 
Manager. productDescriptions is an 
ordered collection with one member 
for each product type. Each of these 
members contains a sequence of small 
objects with the class, duration, and 
resource type for each of the jobs that 
go into the manufacture of such a 
product. productionManager con- 
tains a pointer to the Production 
Manager object. The result of the 
product creation is put into a third in- 
stance variable, the productDic- 
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к ЙАМ, 32K tor МобеіП)................ 29.95* 
MMSFORTH — sm ا‎ — pi 11 
BASIC & 16K ААМ). . 362.05" 


AND MMS GIVES IT 
PROFESSIONAL SUPPORT 


Source cade provided 

MMSFORTH Nawslattar 

Малу demo programs sboard 

MMSFORTH Usar Groups 

Inexpensive upgrades lo latest version 
Programming stafi can provida advice, modifications 
and custom programa, lo fi) YOUR neads 


MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers, Placlangular-Polar coordinate капан, 

гове moda, more), plus a full Forih- ит 280 ASSEM. 
BLER; piua а powarlul CROSS-REFERENCER 10 list 
Forlh words by block and lina. All on ona disketle 
(requiraa MMSFOATH V2.0, 1 drive А 32K RAM) . $39.95" 


FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transíac of FORTH blocks, 
and hos! moda to Operate a ramole ран (requires 
ММВЕОВТН V2, 7 dries & 32K НАМ),. $39.95* 


notvpro- 
неш, R 32K 
SFO GAMES DISKETTE: teat ж жге x 
ға paman mas wisourcg coda, Includes BREAKFORTH 
CRAS ORTH, FREEWAY, OTHELLO & TICTAGFORTH 
irequiras MMSFORTH Y2, 0,1 drive А 32K НАМ) $38.95 


Othar MMSFOBTH products under development 


FORTH BOOKS AVAILABLE 


MISI PRIMER - comes with MMSFORTH: 
зарагдіві 15.00° 
vores FORTH > more ‘detailed ‘and ‘advanced then 


бет тазе ai nwt Àül4«-hbüllddino9íitd$tebti4di w+ be 


INVITATION TO FORTH - delalisd Faune hook E 


OATH 
THACADEG INTERPRETIVE LANGUAGES - advanced, 
excellant analysis сі MMSFORTH-lika lak: 


PROGRAM DESIGN & | CONSTRUCTION - » |niro. to — 


tured popen, oo Fort 
FORT STA c MANUAL - pificial reterance to 
TRSETANDARO word sat віс,,....,.... rano 10,00° 


. тшғаал 


— 7% 41 1 40169-2977 * 


- ORDERING INFORMATION: Solf{ware prices тм 
man and те fu bre име of a aingia ayatam, al 
usar license, SPECIFY ады | or Та ii ki 

БІН plus $1.00 par additional book: М orders 
add 5% tex. Foreign ordors add 20%. UPS COO, VISA А 
М/С accepted; по unpaid purchase arders, plaase 


Sand SASF іс {таш MMSFORTH informapan 
Good dealers sought 


Get MMSFORTH procucte fram your 
MILLER MICROCOMPUTER 
SERVICES (B8) 


B5 Lake Share Road. Natick, МА 01760 
617) 653-8138 
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ЇЇ ҒОЯТН 


Productian 


vob 
Manager 
Production 
Manager 


i plannedCompletianTime 


Production 
Monoger 


a Job 
a Resource 
EH EH 


hnekProducetionFaeilitiuim:oftar 


delinePraduc!: 


Crema job objects 


ipraduciidentification 


Sehedule product 


schedule: offer: 


Schedules jobs in sequence 


schedulgAMH er : 


Schedules job ав soan ов 
possible offer given date 


schedule: offer: duratian 


Reserves facilities for jab 


{| plonnedSiartingTime 


Records own slarl and 
completion times 


Figure 4: А simple planning algorithm implemented іп a Smalltalk system. 


Listing 3: Smalltalk method for the message defineProduct:. 


defineProduct: productType 


"To create a new product of given type. The corresponding Job objects are created and linked to 


their resource objects.” 


| productidentification jobDescriptions job jobList resourceObject | 
productidentification — self nextProductidentification. 


jobDescriptions — 
jobList — jobDescriptions collect: 
[ :description 
job — (description class) new. 


productDescriptions at: productType. 


job duration: (description duration). 
resourceObject — productionManager getResource: (description 


resourceType). 
job resource: resourceObject]. 


gomme at: productidentification put: jobList. 


І productidentification. 


tionary. In this dictionary, each key is 
a product identification; the cor- 
responding entry is the sequence of 
job objects for that product. 

The first line of code gets a new, 
unique identification for the new prc- 
duct. Next, the list of job descriptions 


is retrieved from the productSpecifica- 
tion collection, We then build the se- 
quence of Job objects by going 
systematically through the job 
descriptions. For each description, we 
create a new Job object of the given 
class, feed it its duration, and let it 
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datasouth announces... 


THE TOTAL PRINTER PACKAGE! 


With so many matrix printers on the market today, It may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need. . Until now. 


The 05180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 


High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. А 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Nor-volatile Format Retention — a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


| x Рр Me res m Іш 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The D8180 even remembers the line where you stoppad 
printing. There is no need to reset the top of form, margins, baud 
rate, etc... It's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility — The 05180 offers three Interfaces 
Including 85232, current toop and 8-bit parallel. Baud rates from 
110-9600 may he selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility — Adjustable tractors accommodate 
forms from 3-15". The adjustable head can print 6-part forms 
crisply and clearly making the 05180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


If you would like more information on how the D8180's low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The 05180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 


datasounn 


computer corporation 


4740 Dwight Evans Road « Charlotte, North Carolina 28210 e 704/523-8500 


SOFTWARE 
DEVELOPMENT 
TOOLS FOR 
INDUSTRY 


CP/M CROSS-ASSEMBLERS 


Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo- 
ops include full La. control, nested 
conditonals, mnemonic synonyms, and 
inclusion of external source files. Gen- 
erate object flle, assembly listing, and 
symbol table from source code for nine 
popular microprocessor familles. 


XASM400,....COPS400 


Assemblers .... $200.00 each 
Manual only.... $25.00 


8048 DEVELOPMENT PACKAGE 


Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the ХА5М48 cross- 
assembler. Then plug our EPR-48 board 


into your S-100 system to program the 
8748 EPROM version. (Similar packages 
for 8051 and TMS9940E coming soon.) 


8048 Development Package . . . $574.00 
EPR-48 alone $449.00 


Е PROM EMULATOR BOARD 


Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to 8K of RAM. Cable with 
|e4-pin plug replaces PROM(s) in your 
nm system for instant program test- 
ng. 


PSB-100 PROM Emulator .. $445.00 wi 
2K RAM 


*Trademark of Digital Hesaarch 


| 804 south state st. 
dover, delaware/19901/302-734-0151 


Visa and Masiercharge accepied. We ship on 
8^ single-density, Ask us aboul other formals, 
| ОЕМ AND DEALER INQUIRIES INVITED. | 
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Job Manager 


Class for new 
Job iype А 


Job Manager 


Class for new 
Job type B 


Class for new 
Job type С 


Figure 5: Sub-objects in the Job Manager actually create the new Job objects. 


Objec! 


messoge 


received 
pointer 1o class 


communication 
channels to 
other objects 
Class 


malhad 
malhod 
mathod 
majhod 


dictionary 


Figure 6: All objects contain a pointer to a Class object that contains their message dic- 


tionary and methods. 


any Object 


any Object 


any Object 


any Object 


any Object 


о Claas objec! 


a Supercioss object 


в Class object 


Figure 7: The superclass-subclass chains of pointers. The user does not meet them 
unless he wants to become а real Smalltalk expert. 


connect itself to its Resource object, 
From figure 3, we see that there is no 
direct connection between the Job 
Manager object and the resources. 
We therefore have to go via the Pro- 
duction Manager object to get the 
pointer to the Resource object that we 
give to the new Job object. 


We finally insert the new list of 
jobs into the productDictionary in the 
Production Manager object and 
return the product identification, 

The Job Manager is built so that 
Job objects may belong to several dif- 
ferent classes. The different Job ob- 
jects created would all understand the 
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The One Printer Solution 


tor the Two Printer Problem. 


HIGH SPEED 
DATA PROCESSING 


The new Dual-Mode 200 brings speed and un- 
compromising print quality to business and pro-° 
fessional applications. 


Financial statements, inventory reports, la- 
bels and more are printed at data processing 
speeds from 165 cps to 250 cps. 

Fully adjustable tractors and a friction feed 
platen provide precise forms handling for pin- 
feed and single sheet paper. 

Complete "Dot Control" graphics is standard 
with resolution to 120 x 144 dots per inch. 

Interfacing is easy with both E.I.A. RS-232C 
serial and an ASCII parallel port. 


LETTER QUALITY 
WORD PROCESSING 


The Dual-Mode 200 also features letter per- 
fect print you will be proud to use for business 
letters and reports. Letter Mode speeds range 
from 42 cps to 60 cps. 

The standard Titan 10 pitch font is comple- 
mented by an array of optional fonts including 
Elite 12 pitch, italics, proportionally spaced, 
OCR-A, scientific and foreign character sets. 

Up to 12 font selections may be stored in the 
printer and interchanged while printing. 

The Dual-Mode 200 accepts standard daisy- 
wheel print commands for word processing sys- 
tem compatibility. 

It's the perfect solution for the two printer 
problem. Pr 


The Dual-Mode 200 Printer 
for the one printer office. 


Call or write today for complete specifications 


2301 Townsgate Hoad, Westlake Village, CA 91361, (B05) 496-1990 


malibu 


Electronics Corporation 


a subsidiary of Oatametrics Corporation 


DOTS 00 IT BETTER™ 


Thousands of SoftwareHows""users agree — SoftwareHows 
products set a new standard of excellence for solution-oriented 
software. Instant installation for your system, powerful "word VersaSort 9 
processing-like’’ editing facilities and consistent operating 
features make this SolutionWare" the only serious choice for 
your needs. 


Why settle for a piece 
when you сап һауе 
the whole pie?! 


‘erie Пы 
Fig 


At last! An integrated system of business 
software you! 

How often have you purchased software | 
only to be disappointed by its features or Cost дек” 
frustrated by the inability of the different | 
programs to work together? Are you tired 
of entering the same data into your Pur- 
chase Ordering System when a part is or- 
dered, into Inventory when it arrives, Payables 

when it's invoiced and General Ledger when 

it's paid for? Can you easily link your Account- 

ing Data Base with your word processing software 

to create personalized letters, reports, notices and 
announcements?* Does your Point of Sale, Order 
Entry software also save a keyed file which may later 
be Sorted for over 60 customer characteristics and used 
to generate personalized sales literature? 

If you don't like your answers to these questions, your accounting 
software is costing you money! 

The Data Base Integration™ System from SoftwareHows "does ай 
this and much more! This newest software product offers the 
perfect blend of performance, price and flexibility. Every single 


transaction feeds your master records. This common data base [ | Ask your dealer why our 
approach organizes all your business information so that every : i . 
module is fully interactive. The result of this vast and easy to use business software is the best! 


data base is unique. You'll be amazed at how much better you'll 
understand the operation ana cash (low of your business! And A Complete 200 page Overview of all 
рее un derstano Pe Years flr тарапа higher prout SoftwareHows SolutionWare is yours 
The Data Base Integration System is built around the basic four for just $75, refundable with purchase. 
accounting tools: General Ledger provides those all important 

balance sheets and income statements, Accounts Receivable and 

Payable take care of invoice control in a jiffy, while Payroll with 

Cost Accounting does your payroll and provides cost effective- 

ness data. All packages fully interact and are self-checking. The 

amazing- Order-Right™ order entry system and MicroDaSys In- 

ventory, give you one of the most complete sales management 

and material requirements systems available, Output is processed 

with lightning speed and meticulous accuracy: invoices, shipping 

labels, charge slips and COD tags. Orders automatically interact 

with Inventory and Receivables. If your stock is too low, Inventory 

recommends the best source of supply and approximate prices to 

pay. Upon authorization, a purchase order is generated. The 

receiving department verifies receipt and the invoice is trans- 

ferred to Accounts Payable. 

The Data Base Integration Business System is $2500. And that's 

for all seven packages! Now there's a deal too good to pass ир! 

It includes over 1500 pages of user documentation, and a supply КЕ”. TM 

of computer forms. With our unique DBI Installation Program, ү \ = m 
getting the complete package up and running on your system 
is a breeze. Best of all, complete CBASIC source code is included 
with every CBASIC package. Current disk formats include 8" soft- 
sectored, 5" hard- and soft-sectored. 


) a division of MicroDaSys 


Call or Write for the SolutionWare" to meet ird АШ etes Lele caer Ol 90036 


your software needs — today! 


same message protocols, but they 
would differ in their implementation. 
For example, a job might be: wait for 
24 hours while a resin glue is curing. 
This does not need any resources, and 
the planning of such a job would be 
very simple—wait 24 hours. Another 
kind of job, such as pouring concrete, 
should not span a weekend, since 
joining old and new concrete could 
give weak spots in the product. 

As is the case with Job objects, we 
often find that several objects share 
the same message protocols and pro- 
cess the messages with the same 
methods. Their only difference is that 
they appear in different places in the 
total system and that their instance 


The Smalltalk user 
should be able to 
“open up” the 
application object on 
the screen to see Its 
component parts and 
to find out how they 
work together. 


variables point to different objects 
(their states are different). Such ob- 
jects are created by the same class ob- 
ject and are said to belong to the same 
class, 

It would be very inefficient if each 
object of a class stored a replica of the 
message dictionary and all methods, 
and it would be extremely tiresome if 
we actually had to program each ob- 
ject by itself. We, therefore, use the 
concept of layering to let each and 
every object enlist the services of its 
class object in order to decode an in- 
coming message and to select the pro- 
per method to process it. This 
mechanism is illustrated in figure 6. 
As in so many other parts of 
Smalltalk, we find a recursive argu- 
ment. 

Many classes are very similar; they 
differ only in the handling of a few 
messages. The different kinds of Job 
objects are a case in point. It seems 
reasonable to let a class object enlist 
the services of a superclass object 
whenever it is called upon to execute 
methods it shares with other classes. 
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"Crashed" Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or Just 
too late at night to be working. Whatever the cause, when a 
discette "crashes" and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five “wards”, each capable of 
performing a specific discette recovery operation. 

e Ward А: Verifies discettes and locks out bad sectors without touching the 
good files that remain. 

e Ward B: Copies whatever can be read from a "crashed" file and places It 
into а good file under user control. 

e Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 

e Ward D: "Un-erases" flies. That Is, Ward D will recover accidentally erased 
disk files. 

e Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR will pay for itself the first tima It is used. 


Best of all, DISK DOCTOR operates almost complete automatically. Tha 
small amount of user interaction is explained in the manual as well as 


prompted by DISK DOCTOR. 
Requires: 48K CP/M, two drives AM Orders and General Intormation: 
needed for complete operation. =a SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 


DISK DOCTOR: $100.00 
Manual Alone: $ 10.00 (217) 359-2112 
CP/M Formats: 8” soft sectored, 5" Technical Hot Line: (217) 359-2681 


Northstar, 5" Micrapolis Mod |І, (answered only when technician is 
Vector MZ, Superbrain DD/QD, Apple II + available) 


Supersoft 


CPIM REGISTERED TRADEMARK DIGTAL RESEARCH 


First in Software Technology 
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COT Sue. 
CGOMDSUUECLS mail order 


This is just a sample of our everyday low prices. 


APPLE Il PLUS 


48K 


for only 


16K 


for only 


$1025 


Apple Disk Il Drive w/controller 
Disk Ill Drive, Аас-Оп............. 
Jlentype РТіпег................ 
Hayes Micromodem ll... ......... 
Epson MA-80 w/apple card ne da RÊ 5 £ 


Videx 1982 Catalog Microsoft 
Videoterm OS pont А-де йүү Вый Ж шыш 2-80 
$269 ADDRESS $269 


CITY 


Е 
| 
i 
i] 
^ 
і Softcard 
8 
1 
4 
V 


[р т=те пн тш еп пп пи аш аш ош эн ап ар 


TOLL FREE ORDER LINE 800-85 4-66 54 
in California or outside 
the continental U.5. (7 14) 69 8-808 8 
5ee pages 474-475 for more discount prices and order information. 
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ANNO UD < NG A 


ERA 


We're in the business of saving you money. 


Let's. Face It. When you order anything 
through the mails you never really know who 
you are dealing with. We at Consumer Comput- 
ers realize this every time we talk to you or re- 
ceive a letter from you. We do our darndest to 
see that you not only get the information and 
help you need to intelligently place your order, 
but also that the price we give you is the best 
you can get anywhere. 

We've been around. Consumer Computers 
has been actively serving people's computer 
needs іп the San Diego area for 5 years now. 
We will still be here tomorrow, and the next day, 
too. So when you deal with Consumer Comput- 


COMSULUGE 


ers, yOu can rest assured that you're dealing 
with people that are thoroughly familiar with the 
business of selling computers. We pledge to 
see that any order placed with us is handled 
with the utmost efficiency and care, from the 
time the order is placed until it arrives at your 
doorstep. And if you have a problem, we think 
you will find that the expertise of our Service De- 
partment is unmatched for the quality of their 
work, and the speed that they have your equip- 
ment back into your hands where it belongs. 


That's our promise. That's Consumer 
Computers. 


COMPUTES mail order 


See our advertisement on previous page 
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Many classes will then share the same 
superclass; we get a tree-shaped class 
structure as shown in figure 7. Note 
that the purpose of this structure is 
convenience in programming and ef- 
ficiency in implementation; it belongs 
on the lowest levels of the system 
hierarchy and is not part of the struc- 
ture of the application system. 


Future Experiments 

When personal computing becomes 
sufficiently entertaining and in- 
teresting to become a widespread 


you and your customer. 
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NATIONWIDE  |.— 
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Aud You Taught You 
Didnt Fave A Choice 


Now you can provide your customers with another of those 
little extras that makes them feel good about the sale... 


...a complete packet of the most attractive 
stock forms on the market. From the people whose only business is 


% OVER 200 STOCK FORMS TO CHOOSE FROM 
* 7-WORKING DAY GUARANTEED RUSH SHIPMENT 
* PERSONALIZED SERVICE AND QUALITY YOU WILL 


Checks 
= To-Go 
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tool, the new user of a Smalltalk 
system is likely to begin by using its 
ready-made application systems for 
writing and illustrating documents, 
for designing aircraft wings, for doing 
homework, for searching through old 
court decisions, for composing music, 
or whatever. After a while, he may 
become curious as to how his system 
works. He should then be able to 
"open up" the application object on 
the screen to see its component parts 
and to find out how they work 
together. He could, for example, see 


e CALL NOW TOLL FREE С 


IN CALIFORNIA 
B00-552-8817 


Y, Seins ی‎ AN, 
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something like figure 1 together with 
his usual user interface. By exercising 
the application commands, the com- 
puting process could be illustrated on 
the system diagram. Using Smalltalk 
to document itself in this manner 
should make it possible to make some 
novel and extremely powerful system 
description tools, 

The next thing the user might want 
to do is to build new systems similar 
to the one he has been using. А kit of 
graphical building blocks would let 
the user compose a new system by 
editing the system diagram on the 
screen. While the Trip system (as 
described in reference 2) is not a pro- 
per kit, it could be a good source of 
ideas to the experimenter on building 
such systems. 

Finally, the expert user would want 
to make his own kits. Even here, it is 
important that he sees only what he 
needs and that all unimportant details 
are suppressed. Since what is impor- 
tant in one context might be unimpor- 
tant in another, and vice versa, the 
concepts of filters (see reference 1) 
will be an essential ingredient for the 
experimenter when he develops tools 
for these expert users. 

Much experimenting needs to be 
done before we learn how to make 
systems that are self-documenting on 
any level and that provide a smooth 
and stumble-free transition from one 
level to the next. It is hoped that the 
availability of Smalltalk will lead to 
great activity in this field, to the 
benefit of all future computer users. il 
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TYPE-’N-TALK IS T.N.T. 
text-to-speech synthesizer 


that has every computer talking. 


* Unlimited vocabulary 


е Built-in text-to-speech 
algorithm 


э | d 
70 to 100 rcu cen 


Type-'N-Talk," an important technological 
advance from Votrax, enables your com- 
puter to talk to you simply and clearly — 
with an unlimited vocabulary. You can 
enjoy the many features of Type-'N-Talk;" 
the new text-to-speech synthesizer, for 
just $375.00. 

You operate Type-'N-Talk" by simply typ- 
ing English text and a talk command. 
Your typewritten words are automatically 
translated into electronic speech by the 
system's microprocessor-based text-to- 
speech algorithm. 


The endless uses of 


speech synthesis. 
Type-'N-Talk"adds а whole new world of 
speaking roles to your computer. You can 
program verbal reminders to prompt you 
through a complex routine and make your 
computer announce events. In teaching, 
the computer with Type-'N-Talk "can 
actually tell students when they're right 
or wrong — even praise a correct answer. 
And of course, Type-'N-Talk"'is great fun 
for computer games. Your games come to 
life with spoken threats of danger, re- 
minders, and praise. Now all computers 
can speak. Make yours one of the first. 


Text-to-speech is easy. 

English text is automatically translated 
into electronically synthesized speech 
with Type-'N-Talk:" ASCII code from 

your computer's keyboard is fed to 
Type-'N-Talk'"through an RS 232C inter- 
face to generate synthesized speech. 

Just enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
"h-e-1-l-o" to generate the spoken 

word "hello." 


TYPE-N-TALK has its 

own memory. 

Type-'N-Talk "has its own built-in micro- 
processor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultaneously. Type-'N-Talk "doesn't have 
to use your host computer's memory, or tie it 
up with time-consuming text translation. 


Data switching capability 
allows for ONLINE usage. 


Place Type-'N-Talk" between a computer 
or modem and a terminal. Type-'N-Talk" 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk"" 
data switching capability, the unit can be 
"de-selected" while data is sent to the ter- 
minal and vice-versa — permitting speech 
and visual data to be independently sent 
on a single data channel. 


Selectable features make 
interfacing versatile. 
Type-'N-Talk'"can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk'^units can be 
connected to the first Type-'N-Talk," 
eliminating the need for additional 
RS-232C porta on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk "units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk" units and 

your printer. 


Look what you get for $375.00. 

TYPE-N-TALK comes with: 

* Text-to-speech algorithm 

* À one-watt audio amplifier 

е SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits per second) 

е 750 character buffer 

* Data switching capability 

* Selectable data modes for versatile 
interfacing 

e Baud rate (75-9600) 

е Data echo of ASCII characters 

* Phoneme access modes 

* RS 232C interface 

* Complete programming and installation 
instructions 

The Votrax Type-'N-Talk" is one of the 

easiest-to-program speech synthesizers on 

the market. It uses the least amount of 

memory and it gives you the most flexible 

vocabulary available anywhere. 


Order now. Toll free. 
Ин выва o4 еш 


Call the toll-free number below to | 
order or request additional infor- N 
mation. MasterCard or Visa 

accepted. Charge to your credit 3 
card or send a check for $375.00 1 
plus $4.00 delivery. Add 4% sales 

tax in Michigan. - 


1-800-521-1350. 
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А Volrax Company — Dept. RT 

500 Stephenson Highway, Troy, MI 48084 
(313) 588-0341 


Typa-'N-Talk!" is covered by а limited warranty. 
Write Volrax for a frae copy. 


The Smalltalk Graphics Kernel 


Graphics are essential to the 
quality of an interactive program- 
ming system and to the interactive 
applications that go along with such a 
system. Qualitatively, people think 
with images, and any system that is 
incapable of manipulating images is 
incapable of augmenting such 
thought. Quantitatively, a person can 
visually absorb information equiva- 
lent to millions of characters a se- 
cond, while the normal rate for 
reading text is less than 100 characters 
a second. 

For the graphical interaction cycle 
to be complete, a computer system 
must provide a channel for input in 
the visual domain as well. While the 
projection of images from the realm 
of thought into the space of electronic 
information seems an impossible 
task, a well-designed pointing device 
can effectively harness the computer's 
graphical output capability to express 
graphical input from the user. Given 
such a pointing device, the process of 
selecting from graphical objects, such 
as text displayed on the screen, is 
natural and rapid. By tracking the 
pointer with a program that simulates 
a pen or paintbrush, the visual input 
channel can be extended to include 
line drawing and freehand sketches. 

Ihe purpose of graphics in the 
Smalltalk system is to support the 
reactive principle: 


Any object accessible to the user 
should be able to present itself in a 
meaningful way for observation and 
manipulation. 


Meaningful presentation of any ob- 
ject in the system demands maximum 
control over the display medium, and 
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many technologies fall short in this 
respect. One approach that provides 
the necessary flexibility is to allow the 
brightness of every discernible point 
in the displayed image to be in- 
dependently controlled. The simplest 
implementation of this approach is a 
contiguous block of storage in which 
the setting of each bit (1 or 0) is 
mapped into dark or light illumina- 


Photo 1: An example of a Smalltalk-80 
video display. Note the multiple win- 
dows, the combinations of text and 
graphics, and the pointer in the window 
marked “UserView workspace.” 


tion of the corresponding picture ele- 
ment, or pixel, when displaying or 
combining with other images. The 
block of storage is thus referred to as 
a bitmap, and this type of display is 
called a bitmap display. The simplest 
form of bitmap allows only two 
brightness levels, white and black. 
The Smalltalk-80 graphics system is 
built around this model. 

Photo 1 shows a typical view of the 
Smalltalk-80 system, and it illustrates 
the wide range of graphical idiom 


implied by the reactive principle. Rec- 
tangular areas of arbitrary size are 
filled with white, black, and various 
halftone patterns. Text, in various 
typefaces, is placed on the screen 
from stored images of the individual 
characters. Halftone shades are 
"brushed" by the user to create 
freehand paintings. Moreover, 
although not shown on the printed 
page, images on the display may be 
moved or sequenced in time to pro- 
vide animation. 


Graphical Storage—Forms 

Simple images are represented by 
instances of class Form. А Form has 
height and width and a bitmap that 
indicates the white and black regions 
of the particular image being 
represented. Consider, for example, 
the arrow-shaped Form that appears 
in the lower-right window of the 
screen image in photo 1. The internal 
representation of this Form is 
depicted in figure 1. Its height is 16, 
its width is 8, and its appearance is 
described by the pattern of ones and 
zeros (shown as light and dark 
squares) in its bitmap. The height and 
width of the Form serve to impose the 


Figure 1: А simple Form representing the 
cursor in photo 1. 
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Figure 2: Copying a character of text from a source Form (bottom) to a destination Form (top). 


appropriate two-dimensional order- 
ing on the otherwise unstructured 
data in the bitmap. We will return to 
the representation of Forms in more 
detail later in this article. 

А complex image can be rep- 
resented in either of two ways: by a 
very large Form, or by a structure 
that includes many Forms and rules 
for combining and repeating them in 


order to produce the desired image. 
The freehand drawing in the center of 
photo 1 is an example of the former, 
and the text below it is an example of 
the latter. 

The large unstructured Form has an 
additional use of great importance: it 
can be presented to the display hard- 
ware as a buffer in memory of the 
actual data to be shown on the 


display terminal. We refer to the 
Form which is so used as the 
displayForm. Since the interface to the 
hardware is through a Form, there is 
no difference between combining 
images internally and displaying 
them on the screen. Animation can be 
done simply in this manner: one Form 
serves as the displayForm while the 
next image to be displayed is 
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prepared in a second Form. As each 
image is completed, the two Forms 
exchange roles, causing the new 
image to be displayed and making the 
Form with the old image available for 
building the next image in sequence. 


Graphical Manipulation —BitBlt 

То support a wide range of 
graphical presentation, we have 
specified a kernel operation on Forms 
that we call BitBlt. All text and 
graphic objects in Smalltalk are 
displayed and modified using this 
single graphical primitive. The author 
wrote the original design in October 
1975 with the advice and support of 
Diana Merry. After five years’ ex- 
perience, we have felt the need for 
only minor changes, and these im- 
provements are largely due to Bob 
Flegal and Bill Bowman. The re- 
mainder of this article describes the 
current BitBlt primitive in detail—its 
specification, examples of its use, 
and, finally, the details of its im- 
plementation. 

One of the first computers on 
which a Smalltalk system was im- 
plemented had an instruction called 
BLT for block transfer of 16-bit 
words, The name BitBlt derives from 
the generalization of data transfer to 
arbitrary bit locations, or pixels, 
BitBlt is intentionally a very general 
operation, although most applica- 
tions of it are graphically simple, such 
as "move this rectangle of pixels from 
here to there." 

А specific application of BitBlt is 
governed by a list of parameters that 
includes: 


e destForm—a Farm into which pixels 
will be stored by BitBlt 
escurceForm—a Form from which 
pixels may be copied 

e halftoeneForm—a Form containing a 
spatial halftone pattern 
ecombinationRule—an Integer speci- 
fying the rule for combining cor- 
responding pixels of the sourceForm 
and destForm 

edestX, destY, width, height— 
Integers specifying the rectangular 
subregion to be filled in the destina- 
tion 

есірХ, clipY, clipW'idth, clipHeight— 
Integers specifying a rectangular 


boundary that further restricts the af- 
fected region of the destination 

e sourceX, sourceY —Integers specify- 
ing the location (top left) of the 
subregion to be copied from the 
source 


In the remainder of this section, we 
examine the effect of each of these 
parameters in greater detail. 


Source and Destination Forms 

Figure 2 illustrates the process of 
copying a character of text into a 
region on the display. This operation 
will serve to illustrate most of the 
characteristics of BitBlt. The copy 
operation involves two Forms, a 
source and a destination. The source 
in this example is a font containing a 
set of character glyphs depicted in 
some uniform style and scale and 
packed together horizontally. Pixels 
are copied out of the source (the font) 
and stored into the destination (the 
display). The width and height of the 
transfer correspond to the character 
size. The source x and y coordinates 
give the character's location in the 
font, and the destination coordinates 
specify the position on the display 
where its copy will appear. 


Clipping Rectangle 

In its specification, BitBlt includes a 
rectangle that limits the region of the 
destination that can be affected by its 
operalion, independent of the other 
destination parameters. We call this 
rectangle the clipping rectangle. 
Often it is desirable to display a par- 
tial window onto larger scenes, and 
the clipping rectangle ensures that all 
picture elements fall inside the 
bounds of the window, By its inclu- 
sion in the BitBlt primitive, the clip- 
ping function can be done efficiently 
and in one place, rather than being 
replicated in all application pro- 
grams. Figure 3 illustrates the result 
of imposing a clipping rectangle on 
the example of figure 2. Pixels that 
would have been placed outside the 
clipping rectangle (the left edge of the 
“М” and half of the word "the") have 
not been transferred. If other 
characters had fallen above or below 
this rectangle, they would have been 
clipped similarly. 


Circle 369 on Inquiry card. «иј 


"Universatility," 
as easy as 1. 2. 3. 


Its 


"Universatility' can be found in three versions 
of Synertek Systems' SYM single board computer 
—the versatile, universal evaluation board. 

Over 20,000 SYM-1 boards have been used for 
learning about and evaluating 6502 microprocessors 
for specific applications. OEM SYM boards are used in 
hundreds of products. 

Now Synertek Systems presents the new SYM-1/68 
for 6802 microprocessors, and the SYM-1/69 for 6809 
microprocessors. These boards are designed to reliably 
perform the same functions as the SYM-1 board for 
these popular microprocessors. Each SYM board is 
complete and ready-to-use with its own version of 
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е 4K byte ROM resident SUPERMON with over 30 
standard monitor functions and expandable for 
individual requirements 

Up to 24K bytes of available program memory 
Expansion to 4K bytes of on-board static RAM 
Expansion to 71 Input/Output lines 

Single +5V power supply required 

Standard interfaces for audio cassette with remote 
control, 185 bytes /second cassette format, TTY and 
RS-232-C, system expansion bus, four 1/ О buffers, 
and oscilloscope single-line display 


5 


PO. Вох 552 Santa Clara, CA 95052 
Telephone: (408) 988-5689 
TWX: 910-338-0135 


Synertek 
Systems 


Dealer inquiries invited. 


0 
destForm: 
10 
clipX z 6 
clipY = 4 


clipWidth = 58 20 
clipHeight = 23 


30 599955 а 1111122 
40 ҤЕ НЕЕ ЕЕ | 


Figure 3: Ап example of using a clipping window on the illustration in figure 2. 


Halftone Form 

It is often desirable to fill areas with 
a regular pattern that gives the effect 
of gray shading or texture. To this 
end, BitBlt provides for reference to a 
third Form (halftoneForm) containing 
the desired pattern. This Form is 


Peachtree Software 


restricted to a height and width of 16. 
When halftoning is specified, this pat- 
tern is effectively repeated every 16 
units horizontally and vertically over 
the entire destination. There are four 
“modes” of supplying pixels from the 
source and halftone controlled by 


eliding (supplying nil for) sourceForm 
or haiftoneForm: 


eMode 0—No source, no halftone 
(supplies solid black) 

eMode 1—Halftone only (supplies 
halftone pattern) 
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lets you install as you need them. 
And look at these outstanding features. 

Accounts Receivable: Multiple com- 
panies on one disk. Nine selectable re- 
ports including G/L sales and receivables, 
customer classes, and sales tax routines. 

Sales Analysis: Reports by salesman 
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Order Processing: Handles multiple 
shipping locations, automatic discount- 
ing, partial shipments, back orders, 
demand invoicing, full order status and 
maintenance. 

Inventory: Multiple companies on one 
disk; reports by class, warehouse, price 
level and quantity break; automatic 
price updating; maintains items option- 
ally by case, lot or serial number. 


lues to why Sales Tracker is so easy to 
use? Excellent documentation, sample 
data files, conversant menu-driven pro- 


grams, and srandardized formats. For information call 


800-835-2245 ext. 35 (Kansas, 800-362-2421, ext. 35) 
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Figure 4: BitBit's four possible source modes, 


eMode 2—Source only (supplies destination and a regular gray element S with the corresponding 


source pixels) halftone. destination element D to produce the 
eMode 3—Source AND halftone new destination element D'. Such a 
(supplies source bits masked by Combination Rule rule must specify a white or black 
halftone pattern) The examples above have all stored result for each of the four cases of 


their results directly into the destina- source being white or black and 
Figure 4 illustrates the effect of these tion. There are actually many pos- destination being white or black. 
four modes with the same source and sible rules for combining each source Figure 5 shows a box with four cells 
corresponding to the four cases en- 
countered when combining source (5) 
and destination (D). For instance, the 
cell numbered 2 corresponds to the 
case where the source was black and 
the destination was white, By ap- 
propriately filling the four cells with 
white or black, the box can be made 
to depict any combination rule (there 
are sixteen possible rules altogether). 


Figure 5: A BitBlt combination diagram. This diagram, when filled in, specifies the ef- The numbers in the four cells relate 
fects of a given combination (or "rule") on all combinations of dark and light source and the rule as depicted to the integer 
destination cells. Each combination is given a number equal to the sum of the cells that value that selects that rule. For in- 
are darkened. See figure 6 for examples. stance, to specify that the result 
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reliable S-100 mainframes. 
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great care. They deliver pure regulated power 
at the proper level, improving the reliability of 
your computer. Typically, the output voltages 
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should be black wherever the source 
or destination (or both) was black, 
we would blacken the cells numbered 
4, 2, and 1, The associated integer for 
specifying that rule is the sum of the 
blackened cell numbers, or 4 + 2 
+1 = 7. 

Figure 6 illustrates four common 
combination rules graphically, Each 
is described by a combination 
diagram, its integer rule number, and 
the actual logical function being ap- 
plied. The earlier case of ORing can 
be seen in left center of the figure. 
This case is often described as paint- 
ing "under" the destination because 
existing black areas remain black. 


Smalltalk Access to BitBlt 

In this section, we present the 
Smalltalk interface to BitBlt and take 
a detailed look at the application of 
BitBlt to text display and line draw- 
ing. In preparation, you will need 
some additional context, which we 
present here before describing class 
BitBlt. 

Besides class Form, two additional 
classes are used extensively in work- 
ing with stored images, Point and Rec- 
tangle. Points contain x and y coor- 
dinate values and are used for refer- 
ring to pixel locations relative to the 
top left corner of a Form (or other 
point of reference). By convention, x 
increases to the right and y down, 
consistent with the layout of text on a 
page and the direction of TV scan- 
ning. А Rectangle contains two 
Points: origin, which specifies the top 
left corner, and corner, which in- 
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Figure 6: Four common combination rules. 


dicates the bottom right corner of the 
region described. Class Point pro- 
vides protocol for access to the coor- 
dinates and for various useful opera- 
tions such as translation and scaling. 
Class Rectangle provides protocol for 
access to all the coordinates involved 
and other operations such as intersec- 
tion with other rectangles. It may be 
useful to note the parallel between 
classes Point, Rectangle, Form and 
classes Number, Interval, Indexed- 
Collection. Numbers index Collec- 
tions and Points index Forms. Inter- 
vals select subCollections, and Rec- 
tangles select subForms. 

Figure 7 shows the complete 
representation of the Form shown in 
figure 1. The width and height are 
stored as Integers. The actual pixels 
are stored in a separate instance of 
class Bitmap. Bitmaps have almost no 
protocol, since their sole purpose is to 
provide storage for Forms, They also 
have no intrinsic dimensionality, 
apart from that projected by their 
own Form, although the figure retains 
this structure for clarity. It can be 
seen that space has been provided in 


T 


rule 6 
D' = S XOR D 


the Bitmap for a width of 16; this is a 
manifestation of the hardware 
organization of storage and process- 
ing into 16-bit words. Bitmaps are 
allocated with an integral number of 
words for each row of pixels, The in- 
tegral constraint on row size 
facilitates movement from one row to 
the next during the operation of BitBlt 
and during scanning of the display 
screen by the hardware. While this 
division of memory into words is 
significant at the primitive level, it is 
encapsulated in such a way that none 
of the higher-level graphical com- 
ponents in the system need consider 
word size. 


Class BitBlt 

The most basic interface to BitBlt is 
through a class of the same name. 
Each instance of BitBit contains the 
parameters necessary to specify a 
BitBlt operation. The BitBit protocol 
includes messages for initializing the 
parameters and one message, 
copyBits, that causes the primitive 
operation to take place. The class 
template for BitBlt is given in table 1. 


Figure 7: The complete representation of figure 1. 
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STD-BUS aac ph 
BOARDS төеп. > MOSTEK. 


Mostek, the world's largest STD-Z80 BUS microcomputer 
manufacturer of STD-Z80 BUS boards give you faster turn- 
microcomputer boards, is cutting around. More flexibility. More 
board prices by an average of 30%. options. More effective use of an 


How can we do it? High volume, engineer's time. And now a price 
Automated equipment. Advanced reduction that puts all other sys- 
manufacturing techniques. tems, and all other design op- 
Our price reduction is evidence tions, in the same category: 
that STD-Z80 BUS microcomputer over-priced. 
boards are following traditional Send for our new price list. 
VLSIlearning curve trends. And Call or write Mostek Micro Sys- 
now, more than ever, these sys- tems, 1215 West Crosby Road, 
tem level components are the Carrollton, Texas 75006. Phone 
cost-effective edge. For prototyp- (214) 323-1829. In Europe, con- 
ing. For new designs. For rede- tact Mostek Brussels, phone 
signs. For volume applications. 762.18.80. 


STD-BUS 
BOARD PRICES 
REDUCED BY 30% 


( 1981 Mostek Corporation 


instance variable names destForm sourceForm halftoneForm 
combinationRule destX destY width height 
clipX clipY clipWidth clipHeight 

sourceX sourceY 


setup 


destForm: form! sourceForm: form2 halftoneForm: form3 rule: 
rule destRectangie: destRectangie clipRectangle: сірКестапдіе 
sourceOrigin: sourceOrigin | | 


destForm — formt. 
sourceForm — formd. 

halftoneForm -- form3. 
combinationRule — rule. 


destX — destRectangle minx. 
destY — destRectangle minY. 
width — destRectangle width. 
height — destRectangle height. 


clipX — clipRectangle minX. 
clipY — clipRectangle minY. 
clipWidth — clipRectangle width. 
clipHeight — clipRectangle height. 


sourceForm = = nil ifFalse: 
[sourceX — sourceOrigin x. 
sourceY — sourceOrigin y]. 


self copyBits 


operations 
copyBits | | « primitive 


Table 1: Class template for class BitBlt. 


The state held in an instance of BitBit 
allows multiple operations in a 
related context to be performed 
without the need to repeat all the 


setup. For example, when displaying 
a scene in a display window, the 
destination Form and clipping rec- 
tangle will not change from one 


operation to the next. This situation 
occurs frequently in the graphics 
kernel, as demonstrated in the follow- 
ing section. 


Image Synthesis of Text 

Much of the graphics in the 
Smalltalk system consists of text and 
lines. These high-level entities are 
synthesized by repeated invocation of 
BitBit. In this section and the next, we 
examine these two important applica- 
tions more closely. 

One of the advantages derived 
from BitBlt is the ability to store fonts 
compactly and to display them using 
various combination rules. The com- 
pact storage arises from the possibili- 
ty of packing characters horizontally 
one next to another (as shown in 
figure 2), since BitBit can extract the 
relevant bits if supplied with a table 
of left x coordinates of all the 
characters. This is called a strike for- 
mat, from the typographical term 
meaning a contiguous display of all 
the characters in a font. 

The scanning and display of text is 
performed in the Smalltalk-80 system 
by a subclass of BitBlt. This subclass 
inherits all the normal state, with 
destForm indicating the Form in 
which text is to be displayed and 
sourceForm indicating a Form con- 
taining all the character glyphs side 
by side (as in figure 2). In addition, 
this subclass defines further state in- 
formation, including: 


etext—a String of Characters to be 
displayed 

etextPos—an Integer giving the cur- 
rent position in text 


Bower-Stewart & AssOCiaCt6es SOFTWARE AND HARDWARE DESIGN 
$GOLD DISKS CP/M* Compatible Z-80 Software 


Available for all 8-5" 55-50 ІВМ format systems including ТН5-80%, Northstar, SD Systems. Also available on 5" double density Superbrain® 


Un-can your canned software! Great looking letters & reports! 
$175. $50. 


2-80 Disassembler Feel couped up with your E-Z Text А unique word processor organized 

canned software? Our Z-80 Disassembler around user-created text files, embellished 
ppd ‘recreates assembly language source files from ppd with simple control commands, which supports 
absolute code enabling users to easily tailor such 'BIG GUYS' features as Automatic Foot- 
programs to meet their specific needs. The noting, Table Spacing, Heading, Paging, Left 
Preconditioner works with the Disassembler to & Right Margins, Proportional Spacing and 
decode ASCII. MORE. at a 'LITTLE GUYS' price tag. 


Credi cards immediate service. ree 24 hr phone - we will "n |" State system å controller Allow time for surface mail 
credi! voice Checks, М O's: Ten workday hold. СА res. Add tax WEE Trademarks Digital Research, Radio Shack, miere 


POST OFFICE BOX 1389 HAWTHORNE, CALIFORNIA 90250 213 / 676-5055 
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The Text Solution for APPLE II? 


Now APPLE ІЗ Owners Can Solve Text Problems 
With VIDEOTERM 80 Column by 24 Line Video Display 
Utilizing 7 X 9 Dot Character Matrix 


Perhaps the most annoyin a o of the Apple II? is its limitation of displaying only 40 columns by 24 lines of 


text, all in uppercase. At las 


this is only the start. 


VIDEOTERM, MANUAL, 
SWITCHPLATE 


7X12 MATRIX 
18X80 OPTIONAL 


7X9 MATRIX 
24X80 STANDARD 


t, Apple | 
VIDEOTERM generates a full 80 
the standard Apple !® display. And by uti 


owners have a reliable, trouble-free answer to their text display problem. 


columns Dy 24 lines of text, in upper and lower case, Twice the number of characters as 
i 


zing a 7 by 9 character matrix, lower case letters have true descenders. But 


VIDEOTERM 


VIDEOTERM lists BASIC programs, both integer and Applesolt, using the entire BO 
columns. Without splitting keywords Pul енип abilities are offerac using the 
ESCape key sequences for cursor movement. With provision for stop/start text 
scrolling ulilizing Ihe slandard Control-S entry. And simultaneous on-screen display 
of lexi being printed. 


Installation of VIDEOTERM in siol 3 provides Pascal immediate cantro) ol ihe 
display since Pascal recognizes the board as a standard video display terminal and 
treats i1 as such. No changes are needed lo Pascal's MISC INFO or GOTOXY fites, 
although customization direclions are provided, All cursor control characters are 
identical to siandard Pascal defaults, 


BASICs 


Pascal 


Other 
Boards 


The new Microsoft Softcard’ 15 supported. So is Ihe popular D. C. Hayes Micro- 
modem Ii" , utllizing customized PROM firmware available fram VIDEX Тһе power- 
ful EasyWriter' Professional Word Processing System and other word processors 
are now compatible with VIDEOTERM. Or use the Mountain Hardware ROMWriler" 
or other PROM programmer) to generate your own custom character sels. Nalural- 
y. VIDEOTERM conforms to al! Apple OEM guidelines, assurance Ihal you will һауе 
no conflicts with currenl or fulure Appte П“ expansion boards. 


VIOEOTERM's on-board asynchronous crystal clock ensures fiickar-Iree character display, 
Only the size of the Pascal Language card, VIDEOTERM utilizes CMOS and law power can- 
Sumption ICs. ensuring cool, reliable rM p Alt ICs are lully socketed for easy 
maintenance. Add to that 2K of on-board RAM, 50 or 60 Hz operalion, and provision of power 
and input connectors for a ligh! рап Problems are designed oul, not in 


The entire display may be altered to inverse video, displaying black characters on a white 
Held PROMS containing alternate character sets and graphic symbols are available fram 
Videx. А switchplale option allows you lo use the same video monilor lor eilher {һи 
VIDEOTERM or the standard ate Il’ display, instantly changing displays by үтү @ 
single loggle switch. The switchptate assembly inserts into one а! the rear cut-ouls in the 
Apple 11° case so that the toggie switch is readily accessible And the Videx KEYBOARD 
ENHANCER can be installed. allowing upper and lower case characler entry direcily from 
your Apple ii^ keyboard 


1K of on-board ROM firmware controls ali operation af the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 
Firmware Version 2.0 


Display 24 x 80 {lull descenders) 
18 x 80 (? x 12 matrix with full descenders) 


Advanced 
Hardware 
Design 


Avallable 
Options 


Firmware 


Characters 7 x 9 matrix 

Options 7 x 12 matrix option; 
Alternate user delinable 
character set option: 
Inverse video option. 


Want Ilo know more? Contact your local ape dealer today Юг а demonsiration, VIDEOTERM ıs avallabte 
ihrough your local dealer or direct from Videx in Corvallis Oregon. Or send for the VIDEOTERM Owners 
Reference Manual and deduct the amount if you decide lo purchase. Upgrade your Apple |" to full larminal 
capabilities lor half the cost of a terminal, VIDEOTERM А! tast 


— айы — — PRICE: » VIDEOTERM includes manual $345 
а! isa emark Compute . 

ROMWriter is a trademark of Mountain | Hardware Inc . “vy Bin E e with purchase 4 3 P 
Micromodem il^ is a irademark of D C Hayes Associates Inc Er e 
бойсыс” is a trademark о! Microsoft s 7x 12 CHARACTER SET. .$ 3B 
ExsyWriter is a trademark of information Unlimited Software Inc е MICROMODEM FIRMWARE % 25 


APPLE II? 


Introducing the 


KEYBOARD & 
ENHANCER 


®PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS Д 
в" SEE REAL UPPER AND lower CASE ON THE SCREEN 
» ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 


Videx has the perfect campamon lot your 
word processor sofiware the KEYBOARD 
AND DISPLAY ENHANCER Install the 
enhancer In your APPLE (0 and be typing in 
lower case just ike a typewnler |І you want an 
upper tase cheracier, use the SHIFT key œ the 
CTRL key for shift lack. Not only thal. but you 
see upper and lower case on the screen as you 
type Perfectly compatible with Apple Writer 
and other word processors like. for example, 
Super-Text 


lí you шап! to program m BASIC. jusi put ii 
back inta the alpha lock mode: and you have 
the original keyboard back wih а Jew im- 


Сігсів 396 on Inquiry card. 


OWNERS! 
DISPLAY 


pravemenis Now yau can enter those elusive Y 
characters. directly from ihe keyboard or te 
quire the Control key to be pressed with the 
RESET tà prevent accidental resets 


PRICE * KDE-700 (REV. 7 or птедіен)..,......%129. 
s KDE-000 (REV, Б orless). .......... $129, 


le 1° ња trademark al le Computer. | 
KEYBOARD AND DISPLAY App Apple Computer. Inc 


ENHANCER is recommended for use with all 
revisians of the APPLE IH it includes & ICs, and 
EPROM and dip-switches mounted on a PC 
board, and a jumper cable Easy insiallaricn. 
meaning no soldering or cutting traces Aller- 
nale delaull modes are dip-switch selectable 

You ean even remap the keyboard, selecting an 
alternate character set. for custom applications 


897 N.W. Grant Avenue 
Corvallis, Oregon 97330 
Phone (503) 758-0521 
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Listing 1: The scan Word: method scans or prints text. 


scanWord: endRun 

| сһайпаех | 

« primitive > 

{[chartndex > endRun] whileTrue: 
[charindex — text at: textPos, 

(exceptions at: charlndex) > 0 


“Мау be implemented internally for speed" 


"pick character ^ 
"check exceptions" 


гие: [1T exceptions at: charlndex]. 


sourceX — xTable at: charlndex. 


"left x of character in font” 


width — (xTable at: charindex + 1) — sourceX. "up to left of next char" 


printing if True: [self copyBits]. 
destX — destX + width. 


destX > stopX ifTrue: [f stopxCode]. 


textPos — textPos + 1]. 
textPos — textPos — |. 
І endRunCode 


exTable—an Array of Integers giving 
the left x location of each character in 
sourceForm 

estopX—an Integer that sets a right 
boundary past which the inner loop 
should stop scanning 
eexceptions—an Array of Integers 
that, if non-zero, indicate that the 
corresponding characters must be 
specially handled 

Once an instance has been initialized 
with a given font and text location, 
the scanWord: loop given in listing 1 
will scan or print text until some 
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"print the character” 
"advance by width of character” 
"passed right boundary” 


"advance to next character 


horizontal position (stopX) is passed, 
a special character (determined from 
exceptions) is found, or the end of 
this range of text (endRun) is reached, 

The check on exceptions handles 
many possibilities in one operation. 
The space character may have to be 
handled exceptionally in the case of 
text that is padded to achieve a flush 
right margin, Tabs usually require a 
computation or table check to deter- 
mine their width. Carriage return is 
also identified in the check for excep- 
tions. Character codes beyond the 


Circle 271 on inquiry card, 


ШКА 


ТШШЦ 


range given in the font are detected 
similarly and are usualiy handled by 
showing an exceptional character, 
such as a little lightning bolt, so that 
they can be seen and corrected. The 
printing Нар can be set false to allow 
the same code to measure a line 
(break at a word boundary) or to find 
whete the cursor points. While this 
provision may seem over-general, 
two benefits (besides compactness) 


. are derived from that generality, 


First, if one makes a change to the 
basic scanning algorithm, the parallel 
functions of measuring, printing, and 
cursor tracking are sure to be syn- 
chronized. Second, if a primitive im- 
plementation is provided for the 
loop, it exerts a threefold leverage on 
the system performance. The scan- 
Word: loop is designed to be 
amenable to such primitive im- 
plementation; that is, the interpreter 
may intercept it and execute primitive 
code instead of the Smalltalk code 
shown. In this way, much of the 
setup overhead for copyBits can be 
avoided at each character, and an en- 
tire word or more can be displayed 


i 
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SPECTACULAR 
OFFERS 


BASF "FLEXYDISK"... 
Superior Quality. data 
storage medium. 
Certified and guaranteed 
10096 error free. 


SINGLE SIDED-SINGLE DENSITY 


54" or 8" Оіѕкеїеѕ.,......... 
5%” or 8" Vinyl Storage Pages 10/$5 
MAXELL- DISKETTES 
The best quality 
diskette money can buy. 
Approved by Shugart 
and ІВМ, 

Sold only in boxes of 10 
5", 1 side 


LIBRARY CASE... 

3-ring binder album. 
Protects your valuable 
programs on disks 
Fully enclosed and 
protected. оп all sides. ча 
Similar to Kas-sette storage box. 


Library 3-Ring Binder 
| 54" Mini Kas - sette/10 ..... —— 
8" Kas-sette/10.. 


DISKETTE DRIVE HEAD CLEANING KITS E 
Prevent head crashes and 

insure efficient, error- ЖЕ 29 

free operation. 


514" or 8" 


$19.50 


SFD CASSETTES 
C-10 Cassettes 


only 
(As depen 


HARDHOLE 
Reinforcing ring of © 
tough mylar protects | 
disk from damage 
514" Applicator $3 


8” Applicator $4 


VISA ® MASTERCHARGE e MONEY ORDERS 


CERTIFIED CHECK ө FOR PERSONAL CHECKS | 
ALLOW TWO WEEKS e C.O.D. REQUIRES A 10% | 


DEPOSIT е CAL. RES. ADD 6% SALES TAX 


MIN $2 SHIPPING & HANDLING € MINIMUM | 


ORDER $10 € SATISFACTION GUARANTEED 
OR FULL REFUND 
Write for our free catalog 


PRODUCTS 
0060 Clairemont Mesa Blvd. 
san Diego, CA 32123 
Toll Free 
1-800-854-1555 
For Orders: Only 
For information or California orders 


(714) 268-3537 
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. 10/$24 | 


574" Hardholes $6 | 
50/8" Hardholes $8 | 


Listing 2: The drawLoopX:Y: method draws lines. 


drawLoopX: xDelta Y: yDelta 
| dx dy px py pi 
« primitive 2 
ах ~ xDelta sign. 
dy — yDetta sign. 
px — yDelta abs. 
py — xDelta abs. 


self copyBits. "first point” 
ру > px 
ifTrue: “тоге horizontal” 
[p — py/ /2. 
| to: py. do: 


[i | destx — destx + dx. 


p — p — px) < О гие: [desty ~ desty + ау. р ~ р + pyl. 


( 
self copyBits]] 
ifFalse: 
[р — px /2. 
| to: px do: 
[i | desty — desty + dy. 


"more vertical" 


(р = р — py)«O ifTrue: d — destx + dx. p — p + px]. 


self copyBits]] 


Listing 3: Methods for image magnification. @ is a shorthand message that returns a 
new Point whose x-value is the receiver (on the left) and whose y-value is the argument 
(on the right). Points respond to the + and * messages by distributing them over each 


of the coordinates. 


magnlfy: rect by: scale spacing: spacing 


| wideForm bigForm | 


"First expand horizontally” 


wideForm — Form extent: (rect width * scale x) @ rect height. 
wideForm spread: rect from: self by: scale x 
spacing: spacing x direction: 1 е 0. 


bigForm — Form extent: rect extent * scale. 


"Then expand vertically" 


bigForm spread: wideForm asRectangle from: wideForm by: scale y 


spacing: spacing y direction: 0 Ф 1. 


! bigForm 


spread: rect from: sourceForm by: scale spacing: spacing 


direction: dir 
| slice sourcePt | 


Slice — Rectangle origin: О @ О extent: dir transpose * self extent + dir. 


SourcePt — rect origin. 
| to: (rect extent dot: dir) do: 
[i | "ісе up the original image" 


“transpose returns a Point with swapped coordinates” 
"dot product selects direction of stretch'' 


self copy: slice from: sourcePt in: sourceForm rule: STORing. 


sourcePt — 
| to: scale — spacing — 1 do: 


SourcePt + dir. slice moveby: dir ж scale]. 


(гі | "smear out the slices, leave some space" 


self соруАШТо: 1 @ O in: self rule: ORing] 


directly. Conversely, the Smalltalk 
text and graphics system requires im- 
plementation of only the one 
primitive operation to provide full 
functionality. 


Line Drawings, Image Synthesis 
The same design principle applies 
in the support for drawing lines. By 
using BitBlt, one algorithm can draw 
lines of varying widths, different 
halftone "color," and any combina- 


tion rule. To draw a line, an instance 
of BitBit is initialized with the ap- 
propriate destination Form and clip- 
ping window, and with a source that 
can be any Form to be applied as a 
pen shape along the line. Starting 
from the stored destX and destY, the 
line-drawing loop, drawLoopX:Y: 
(listing 2), accepts x and y delta 
values and x and y step values as 
necessary, calling copyBits at each 
point along the line. The method used 


THE BACKBONE 
OF YOUR SYSTEM 


The Heath/Zenith 19 Smart Video Terminal gives Pick the store nearest you from the list on page 00. And 
you all the important professional features, all for under stop in today for a demonstration of the Heath/Zenith 
$700* You get the flexibility you need for high-speed 19 Smart Video Terminal. If you can't get to a store, 

data entry, editing, inquiry and transaction process- send $1.00 for the latest Heathkit? Catalog and the 

ing. Its designed to be the backbone of your system new Zenith Data Systems Catalog of assembled com- 
with heavy-duty features that withstand the rigors mercial computers. Write Heath Co., Dept. 334-806, 

of daily use. Benton Harbor, MI 49022. 


Standard RS-232C interfacing makes the 19 com- 


patible with DEC VT-52 and most computer systems. HEATH/ZENITH 


And with the 19, you get the friendly advice and 
expert service that makes Heath/Zenith a strong 


partner for you. Your strong partner 
Completely ad- Reverse video by High resolution CRT 2-В0 microprocessor- 
dressable blinking character lets you gives you sharp, easy- control makes the Heath/ 
cursor lets you emphasize words, to-read image, reduces Zenith 19 capable of 
edit anywhere on phrases or paragraphs. eye-strain. multitude of high-speed 
screen. | functions. It's the only 
| | terminal with ROM 
Complete ASCII source code readily 
character set includ- | | available. 
ing upper case, ' | 


lower case with 
descenders, and 
special graphic 


Insert and delete 
character or line plus 
erase to end of line 


symbols. and end of screen 
make the 19 ideal 
for sophisticated 

80 character by 24 | 

line format, plus 25th - like WORD- 

line for operator mes- | . 


sages and prompts. 
Cursor and 


special functions 
are accessible 
by keyboard or 
computer, using 
either DEC VT-52 
or ANSI Standard 
protocols. 


Professional 
quality keyboard, 
standard type- 
writer layout, 72 
keys, including 
12 special function 
Keys. 


Keypad in 
calculator format 
permits fast, 

` easy entry of 
numeric data. 


PEE QU, MU ANN. sms a 


*in kit form, F.O.B. Benton Harbor, MI. Also available completely assembled 
at $995. Prices and specifications are subject to change without notice. 
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We'll match any advertised price 


on any item that we carry. And if 
you find a lower price on what you 
bought within 30 days of buying 

it, just show us the ad and we'll 


refund the difference. 
Its that simple. 


Combine our price protection 
with the availability of full profes- 
sional support and our automatic 
update service and you have the 
Ultimate Software Plan, 

It's a convenient, uncomplicated, 
logical way to get your software. 


ORDERS ONLY— CALL TOLL FREE VISA * MASTERCHARGE 


1-800-854-2003 ext. 823 ° Calif. 1-800-522-1500 ех! 823 


DUNT | 
a q І 


ULTIMATE SOFTWARE PLAN 
и (New items or new prices) 


Overseas — add 510 plus additional postage • Add 5250 postage and handling per each item * California 
residents add 6% sales tax « Allow 2 weeks on checks. C О D ok Рпсаз subjeci to change without notice 
All items subject to avarisbility = — Migs Trademark. 
THE DISCOUNT SOFTWARE GRQUP 

6520 Selma Ave. Suite 309 + Los Angeles, Ca, 90028 + (213) 666-7677 


is the Bresenham plotting algorithm 
(ІВМ Systems Journal, Volume 4, 
Number 1, 1965). It chooses a prin- 
cipal direction and maintains a 
variable, p. When p's sign changes, it 
is time to move in the minor direction 
as well. This procedure is another 
natural unit to be implemented as a 
primitive, since the computation is 
trivial and the setup in copyBits is 
almost all constant from one invoca- 
tion to the next. 


Image Processing 


+ % 
S Ў CP/M users: spécity disk systems and formats. Most formats available We have EM how BitBlt "S сору 
> shapes and, in the foregoing ех- 
MICROSOFT "PASCAL" қ н 
CPIM" Вас80 289/530 Разса/МТ% 5429/330 amples, how repeated invocation can 
asic mpiier asca А “ 
ARTIFICIAL INTELLIGENCE Fortran-80 .  $349/530 w Pascal/ UCSD $399/$50 synthesize more complex images such 
Мейса РА5-3) 5849/40 Сођој-80 5574/5300 Pascal/M $140/$20 
Dental (PAS-3) 5848/540 моң ! 5124/590 WORD PROCEBSING" as text and lines. BitBlt is also useful 
ASYST DESIGN Macro-BO.. 5144/520 ^ WordSearch 5179/550 E Б , ^ wh 
Prof Tima Billing — . 5548/540 Edit-80 $ 84/520 SpeliGuard 5220/525 in the manipulation of existing 
General Subroutine . $269/530 MuSimp/MuMath $224/$25 VTS/80 $250/$65 P 
Application Ulilities. $439/530  MuLisp-B0 . $174/520 Magic Wand 2386 345 images. For example, text can be 
COMPLETE BUS. SYSTEMS ORGANIC SOFTWARE Spell Binder $349/$45 : 
Crestor. S260/825 Taser. 8141/520 — -OTHER GOODIES: made to look bold by ORing over 
eporter $1 ateBook Il. : Д . Д 
Both :5399/545 Milestone .. 5260/325 e Опе 3549/95 || itself, shifted right by one pixel. Just 
COMPUTER CONTROL OSBORNE Target S 189/530 as complex images can be built from 
Fabs ІВ-Ігее) ..$159/520 General Ledger $ 59/520 BSTAM $149/815 " J 
UttraSort | -$159/525 Acci Нес/Асс! Pay $ 59/$20 Tiny °С” $ B9/$50 simple ones, complex processing can 
Payroll w/Cost $ 59/520  Tiny"C’ Compiler  $229/$50 : nad 
COMPUTER PATHWAYS All 3 3129/5680  CBASIC-2. 5 98/520 be achieved Бу repeated application 
Pearl (level у 599/525 АН3--СБАВІС-2 | 198/875 Nevada Cobol $129/325 фе Н 
v Pearl (level 3) з548/850 РЕАСНТАЕЕ |, Vadis — PET or simple operations. Fiere, we pre- 
DIGITAL RESEARCH arti bbb uiti 5399/540 ЕЅ01 | з1349/550 sent three examples of such structural 
NorthStar $149/825 Barge $39 $40 — StalPak . $449/$40 manipulation: magnification, rota- 
TRS-BO Model li (P+T)5 159/535 Inventory $399/s40 Micro B+ $229/570 ы 4 һ " 
Micropolis 5169/525 Surveyor. $399/$40 Raid 5224/535 боп, апа the Бате of Life, These ex- 
Cromemco $189/$25 Property Mat 5798/540 String/BO 5 84/520 1 а 2 d b th h " 
ns ТА СРА Client Nean $799/$40 String/BO (source) 5279/5па amples were devised by the author in 
Mac E 85/515 tea انی س‎ — APPLE П” collaboration with Ted Kaehler. 
^ 2-Sid 5 90/515 Adent (CDOS to CP/M) $ 69/Sna INFO UNLIMITED As we shall see in the next two sec- 
^ Tex $ 90/515 Ratfor 5 86/Sna EasyWrilet $224 " 4 . r 
OeSpoo! 5 50/510 ОНО GROUP Datadex E э tions, many applications of BitBlt are 
D.M.A. MatchMaker $ 97/320 4 ut; 
Som TM тоған а Sheard (2.50 СР/М) 5258 ا‎ d ia le, such as filling a Form 
нез 5369/543 STRUCTURED SYSTEMS Fortran 5179 with white, or copying all of one 
or or or "ay А “ 
Formula 5529/545 Inventory Control 5599/540 = кча Form to some location in another. 
GRAHAM-DORIAN Magic Worksheet 5219/540 MICROPRO d 
General Ledger 8729/540 Алауы, $ 199/525 ee " - Smalltalk provides for such casual 
Acci Receivable. , — $729/$ ettarig А " 
Acct Payable $729/840 Ооп $ 89/520 Wordslar/MaiMerge rm use of BitBlt through a wide range of 
Job Costin .$729/$40 P 
Payroll о 5729/540  BUPEASOFT s 49/520 PERSONAL SOFTWARE simple messages to class Form, such 
ery Il 5129/540 Diagnostic i 5 84/520 СС + а$: 
Payroll M cp $40 Disk Doctor $ 84/520 agit M dern z 
os Hai 493/540 Forth(BOBOorZBO) 5148/525 M, 
Cash Register $493/$40 Fortran. , 5219/530  Desklop/Plan II $159 1 
۰ س‎ іы $493/$40  Fortranw/RaMor 5289/5355 үт" з someForm fillA!l: white. 
Other less 10% - 
Medical %729/%40 Visiplot $149 ` 
Dental 5729/540 TCS Visttrend/Visiplot 5229 someForm сору. AllTo: 
A GL or ARor AP or Pay 5 79/$25 Zork $ 34 destLocation in: destForrm. 
ي‎ mn P АҢ 4. 5289/599 PEACHTREE* 
-Basic $269/525 
Selector IV $469/535 UNICORN " ұлын Ael 
MICRO DATA BASE SYSTEMS 4 eh 4—— Fon Paneer 5224/540 We will not list all such messages 
HDBS 5269/535 Both 5189/550 Payroll „5224 /$40 
MOBS 5795/540 Amethyst $299/$75 Inventory .$224/$40 here. In the examples that follow, the 
DRS or QRS or RTL 5269/525 ‘OTHER GOODIES: 
MDBS PKG $1295/560 — WHITESMITHS reader should be able to infer the 
MICROPRO T” Compiler 5600/530 “U e2 [use wiVisicalel. sae : 
en fiver $319/s60 Pascal (inel. С? cS vm 9: meaning from the message names and 
Customization Noles. $ 89/$na "DATA BASE" Data Factory $129 1 1 
Май-Мегде $109/525 ЕМ5-80 5649/545 ОВ Master 5184 the accompanying explanations. 
WordSitar/Mail-Merge $419/$85 dBASE || $629/550 OEM (complete 
m i E a Da 
rdMaster 5119/5 ondor / harles Mann ess 15 ib 3 
SuperSor | 5199/540 Access/BO 5749/550 STC less 15% Magnification 


It is often useful to magnify an 
image for closer scrutiny and 
especially to allow convenient altera- 
tion of stored Forms, Photo 1 shows 
this function providing user control 


Int'l TELEX 499-0032 BVHL Attn DiscSoft • USA TELEX 194-634 BVHL Attn: DiscSoll • over the font used for display of text. 


TWX 910-321-3597 BVHL Attn OiscSof! 


186 August 1981 © BYTE Publications Inc Circle 289 on Inquiry сага. > 


| Interfacing to S-100 CBASIC" User’s Guide 


(IEEE 696) Microcomputers by Gordon Eubanks, dam Sborne, and Martin McNift 
y Sol Libes and Mark Garetz The CBASIC langua nay be the most advanced 


T s book assists S-100 users in expanding the power version of BAS created. Like Pascal, CBASIC 
and utility of their systems. It describes the S-100 bus requires no line numbers and lends itself to highly 
with unmatched precision and detail. Various chapters organized, structured programs—programs that are 
describe its mechanical and functional design, readable, modular, and easier to change. CBASIC is. 
logical and electrical relationships, bus intercon- as easy to learn as BASIC and contains convenient 


| nections, and bussing techniques. Both parallel and file handling facilities, making it very useful for man 
serial interfacing are described as well as interfacing business applications. it may be the only compute | 
| to RAM, ROM, and the real world. Additional language you'll ever need to learn. This guide was | 
chapters discuss D/A and A/D hvont hter- co-authored by Gordon Eubanks, the creator of | 
| rupts, timers, and direct memory aci і CBASIC. It is not only а self-teaching textbook, it is 
| h + the definitive reference on the CBASIC language. 
T 461-8 $150 


SS. 
837-3 $15 D 


| Microprocessors for \ TAR 

Measurement and Control yme Common BASIC Programs 
by О.М. Auslander and P. Sagues — 
Learn to design mechanical and process equipment TRS-80" level Il 
which use microprocessor based “real time" com- Some Common BASIC Programs 

| puter systems. This book shows you how, and, using Two new editions of Osborne's celebrated collection 
case studies, builds and explores problems of in- of 76 useful and informative programs in Math, 
creasing complexity. The book presents plans for Finance, and Statistics. Thee rograms will trans- 


achine or assembly language) to from a plaything into a real workhorse. The 
y them through to com- programs are clearly documented to serve as a 
#57-8 $15.99 O valuable instructional aid in learning BASIC. 
ATARI version: #53-5 $14.99 O 
TRS-80 level II version: #54-3 $14.99 O 


| 

| prototype systems, allowing readers (even those form your Atari 400 or 8 0 ory r TRS-80 computer 
| 

| 


pletion. 


edited by John Heilborn 
50 programs with a wide range of scientific and engineering applications - Clearly documented and easily adapted for 
any popular microcomputer - This book is ап indispensibie tool for any scientist, engineer or stude luded are 
programs for interpolation, regression, data analysis, roots of polynomials, matrix operations, and linear equations. 


You'll also find programs for eigenvalues and eigenvectors, differential equations, Fourier analysis, Structural analysis, 


Science and Engineering BASI Prog ms 
| 


thermodynamics, and many others. 8563-2 $15.99 0 
«4 
| A i шаш шш — — ——À—— — — — шш шшш — шш — шш шш — — шш — — — мш шч — ше сш шш --------.--......-....--------..............-.-.....-..-..--..--------- —————————————— 
>, е^ 
Make check payable to: OSBORNE/McGraw-Hill Phone: (415) 548-2805 on 
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Listing 4: The rotate method. This method rotates an image of size 2" by 2" one quarter- 


turn clockwise. 


rotate | mask temp quad | 
temp — Form extent: self extent. 
mask — Form extent: self extent. 


"set up the first mask" 


mask copy: mask asRectangle halftone: white rule: STORing. 
mask copy: mask asRectangle/2 halftone: black rule: STORing. 
quad — self width/2. “the size of a quadrant" 


[quad > = I] whileTrueDo: 


[ "First exchange left and right halves" 


mask copyAIITo: О e О in: remp rule: STORing. 
mask we (e О @ quad in: temp rule: ORing. 


self copy 


То: О @ O in: temp rule: ANDing. 


temp copyAliTa: O @ О in: self rule: XORing. 

temp copyAllFrom: quad ё О in: self rule: XORing. 
self copyAllTo: (O — quad) @ О in: self rule: ORing. 
temp copyAllTo: quad @ О in: self rule: XORing. 


"Then flip the diagonals” 


self copyAl(To: 0 @ О in: temp rule: STORing. 

temp copyAllFrom: quad е quad in::self rule XORing. 
mask соруА!То: О ё О in: temp rule: ANDing. 

temp соруАШТо: O @ 0 in: self rule: XORing. 

temp copyAllTo: quad @ quad in: self rule: XORing. 


"Compute the next fine mask” 


mask copyAliFrom: (quad/2) а (quad/2) in: mask rule: ANDing. 
mask соруА!ШТо: quad а О in: mask rule: ORing. 
mask copyAlITo: О ё quad in: mask rule: ORing. 


quad — quad/2] 


The character for "7" has been 
presented magnified nine times. Using 
a pointing device, the user has 
blackened some cells to provide a 
European style "Z," and the result can 
be seen in both the upper-left and 
lower-right windows on the screen, 
А simple way to magnify a stored 
Form would be to copy it to a larger 
Form, making a big dot for every 
little dot in the original. For a height h 
and width w, this would take h X w 


self wideForm 


wideForm 


operations. The algorithm presented 
in listing 3 (as two messages to class 
Form) uses only a few more than 
h + w operations. 

The magnification proceeds in two 
steps. First, it slices up the image into 
vertical strips in wideForm separated 
by a space equal to the magnification 
factor, These are then smeared, using 
the ORing function, over the in- 
tervening area to achieve the horizon- 
tal magnification. The process is then 


bigForm bigForm 


| RF 


Figure 8: Magnification with BitBlt. See the text for more details. 


repeated from wideForm into 
bigForm, with horizontal slices 
separated and smeared in the vertical 
direction, achieving the desired 
magnification. Figure 8 illustrates the 
progress of the above algorithm in 
producing the magnified “2” shown 
in photo 1. 


Rotation 

Another useful operation on 
images is rotation by a multiple of 90 
degrees. Rotation is often thought to 
be a fundamentally different opera- 
tion from translation, and this point 
of view would dismiss the possibility 
of using BitBlt to rotate an image. 
However, the reader must consent 
that the first transformation shown in 
figure 9 is a step toward rotating the 
image shown: all that remains is to 
rotate the insides of the four cells that 
have been permuted. The remainder 
of the figure shows each of these cells 
being further subdivided, its cells 
being similarly permuted, and so on. 
Eventually each cell being considered 
contains only a single pixel. At this 
point, no further subdivision is re- 
quired, and the image has been 
faithfully rotated! 

Each transformation shown in 
figure 9 would appear to require suc- 
cessively greater amounts of com- 
putation, with the last one requiring 
several times more than h X w 
operations. The tricky aspect of the 
algorithm below is to permute the 
subparts of every subdivided cell at 
once, thus performing the entire rota- 
tion in a constant times log;(h) opera- 
tions. The parallel permutation of 
many cells is accomplished with the 
aid of two auxiliary Forms. The first, 
mask, carries a mask that selects the 
upper left quadrant of every cell; the 
second, temp, is used for temporary 
storage. А series of BitBlt operations 
exchanges the right and left halves of 
every cell, and then another series ex- 


Figure 9; Image rotation with BitBlt. See the text for more details. 
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е 2K ROM 
е 4K/8K/16K RAM 


e RS 232 Interface 


on 4K Boundaries 


Circle 3 on Inquiry card. 


e 20 Parallel І/О Lines 


e Baud Rates from 110 to 9600 
e All Memory/l.O. Relocatable 


e 8080 I/O Instructions Memory Mapped 
(Gives 256 ИО Ports) 

е Complete Documentation 

е ADSMON Monitor Includes 
User Callable Functions, 
Autopatch and more 

Kit Price $299.95 (Includes Software) 


MOTHE? 304393 
THREE S-100 MOTHER 
BOARDS AVAILABLE; 

• 3 Slots for Stand-Alone 
Applications 
e 9 Slots for Small Systems 
е 18 Slots for Full Size 
Systems 
e Active Termination 
(9 & 18 Slot Boards Only) 
е Extensive Ground Shield 
e Breadboard Area 
(Write for complete 
information) 


PROGRAMS MOST 
FAMILIES OF EPROMS! 
e Accepts 1K/2K/4K 
or 8K EPROMS - "nus Tnm. 
е Extended Device Option н ОЕЕО 
• Phantom Slave Option БЕНЕН! ІҢ; 
е All Programming 
Characteristics 
Software Controlled 
* Accepts Single or 
3 Supply Parts 
е Device Address Switch 
Selectable 
Kit Price $199.95 


= | 
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| 


SIMPLIFY YOUR PROJECTS 

WITH A PROTOTYPE 

BREADBOARD WITH EXTRAS 

« 4 On-Board Pwr, Supplies 
up to 3 of which can be 
+5, or +5, +12 

е Switch Selectable Memory 
or Device Address 

e On-Board Address/Device 
Decoding 

e Bi-Directional Data 
Bus Buffering 

е On-Board Wait States 

Bare Board $39.95 


e Two On-Board Audio 
Amplifiers for Stereo 
Sound Effects 

e Uses the GIAY 3-8910 

e Six Tone Generators 

e Two Envelope Generators 

е Two Nolse Sources 

e Four 8-Bit ПО Ports 

e Up to Two Wait States 


ducts 
р x на ALL SOUND EFFECTS ARE 
own SOFTWARE CONTROLLED 
are just an FOR AN ENDLESS VARIETY! 


example of the KIT $84.95 


quality products 
and service Ackerman Digital Systems offers. ADS is 
an engineering company dedicated to providing the 
micro computer industry with solid quality products 
to meet a variety of needs. 


All ADS products adhere to the І.Е.Е.Е. 696/S-100 Bus 
standard, a bus noted for its widespread acceptance 
and versatility. 

For catalog containing 
complete hardware and 
software information, write 
Ackerman Digital Systems, Inc., ACKERMAN 

110 М. York Rd., Elmhurst, IL MEETS ENS ИС: 
60126. TEL 312-530-8992 


Flip left 
and right 


self: 


exchange 
diagonals. 


changes the diagonal quadrants, 
achieving the desired permutation. 
The complete method for rotation is 
given in listing 4. 

Figure 10 traces the state of temp 
and self after successive operations. 
The offsets of each operation are not 
shown, though they are given in the 
program listing. After twelve opera- 
tions, the desired permutation has 
been achieved. At this point, the 
mask evolves to a finer grain, and the 
process is repeated for more, smaller 
cells. Figure 11 shows the evolution of 
the mask from the first to the second 
stage of refinement. The reader will 
note that the algorithm presented 
here for rotation is applicable only to 
square forms whose size is a power of 
two. The extension of this technique 
to arbitrary rectangles is more in- 
volved and is left as an exercise for 
the reader. À somewhat simpler exer- 
cise is to apply the above technique to 
horizontal and vertical reflections 
about the center of a rectangle. 


The Game of Life 
John Conway's game of Life is 


Figure 10: Permuting four quadrants of a cell, 


probably well known to readers of 
BYTE. It is a fairly simple rule for 
successive populations of a bitmap. 
The rule involves the neighbor count 
for each cell —how many of the eight 
adjacent cells are occupied? Each cell 
will be occupied in the next genera- 
tion if it has exactly three neighbors, 
or if it was occupied and has exactly 
two neighbors. This is explained as 
follows: three neighboring organisms 
can give birth in an empty cell, and 
an existing organism will die of ex- 
posure with less than two neighbors 
or from overpopulation with more 
than three neighbors, Since BitBlt 
cannot add, it would seem to be of no 
use in this application, However, 
BitBlt's combination rules do include 
the rules for partial sum (XOR) and 
carry (AND). With some ingenuity 
and a fair amount of extra storage, 
the next generation of any size of bit- 
map can be computed using a con- 
stant number of BitBlt operations. 
Listing 5 gives the method for next- 
LifeGeneration. As shown in figure 
12, the number of neighbors is rep- 
resented using three image planes for 


b ^ 7. “ы 
” JI 


Figure 11: Refinement of the quadrant mask. 
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M means 
the quadrant mask 


AB here 
means A XOR B 


the Is bit, 2s bit, and 4s bit of the 
neighbor count in binary. The 8s bit 
can be ignored, since there are no sur- 
vivors in that case, which is equiva- 
lent to zero (the result of ignoring the 
8s bit). This Smalltalk method is 
somewhat wasteful, as it performs the 
full carry propagation for each new 
neighbor, even though nothing will 
propagate into the 4-plane until at 
least the fourth neighbor. Some 
readers may enjoy improving upon 
this algorithm. 

Many other image-processing tasks 
can be performed with BitBlt. The 
author has built a complete optical 
Character-recognition system for San- 
skrit text using the various combina- 
tion rules and an operation that 
counts the number of black bits in 
any rectangle (how would you do 
it1). 

Bitmap processing is ideally suited 
to VLSI (very large scale integration) 
implementation. Readers who are іп- 
terested in this direction should check 
the proceedings of the Design 
Automation Conference, June 1981, 
for “Parallel Bitmap Processor," by 
Tom Blank, Mark Stefik, and Willem 
vanCleemput. 


Efficiency Considerations 
Our original specification for BitBlt 
has been published elsewhere 


Circle 59 on Inquiry card, ---ф» 


YOUR SOFTWARE 
STRATEGY FOR THE 80% 


New Compiler and Support Team Brings y^ | 
Products to Market Faster and Easier 4 IR 
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systems, you'll want to know more about Compiler Sys- 
tems' support team and its new CB80. 

Everyone's talking about the ultimate mierocom- 
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in the market. Enter the new CB80 BASIC compiler. 

CB80 is derived from the industry's standard 
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characteristics that made CBASIC widely used in busi- 
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| ments in speed and performance. 


And advanced CSI design provides CB80 with 
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your marketing opportunities. 

SI's support team will assist in your development 
and marketing efforts — plus special assistance via a 
technical hotline for users. 
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ААЛ 1 network of distributors. Call today (213) 355-4211 for 
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Listing 5: The nextLifeGeneration method. This method calculates the next Life genera- 
tion given the BitBit bitmap of the current generation. See figure 12. 


nextLifeGeneration | nbri nbr2 nbr4 carry2 carry4 | 
ndri — Form new extent: self extent FÈ 
nbrZ — Form new extent: self extent + (2 & 2). 


@ 2). “temp areas larger by 1" 


“Bit ail around” 


nbr4 — Form new extent: self extent + (2 @ 2). 
carry2 — Form new extent: self extent + (2 @ 2). 
carry4 — Form new extent: self extent + (2 @ 2). 


(1 @ 1) eightNeighbors do: 
delta 


"delta equals a different neighbor-offset each time through this loop" 


carry2 copyAilFrom: O @ 0 in: nbr} rule: STORing. 


carry2 copyAllFrom: delta in: self rule: ANDing. 
nbr? copyAllFrom: delta in: self rule: XORing. 


"carry into 2'' 
“cum A 


nbr? copyAllTo; О @ 0 in: carry4 rule: STORING. 


carry2 соруАПТо: O @ О in: carry4 rule: ANDing. 
саггу2 copyAllTo: O @ 0 in: nbrZ rule: XORIng. 
carry4 copyAl(To: O ё 0 in: nbr4 rule: XORing]. 


"carry into 4" 
“sum 2" 
"sum $ 


nbr2 соруАШо: 1 е 1 in: self rule: ANDing. “perform logic to determine the survivors" 
"(2s AND self) OR (Zs AND 19)" 
"all AND (NOT 45)" 

"store next generation" 
“over self 


nbr2 copyAllTo: O @ O in: nbr? rule: ANDing. 
nbr? copyAllTo: | @ 1 in: self rule: ORing. 
nbr4 copyAllTo: 0 @ O in: self rule: NOTANDing 


self 


B neighbor shifts 


Figure 12: Counting neighbors іп the game of Life. 


(Newman and Sproull, Principles of 
Interactive Computer Graphics, 2nd 
edition, McGraw-Hill, 1979) under 
the name RasterOp. The implementa- 
tion described in that reference can 
easily be extended to include the full 
set of combinations, and the addition 


of clipping is also straightforward. 
Here, we add a tew notes on efficien- 
cy gathered from experience. 

BitBlt is so central to the user inter- 
face that any improvement in its per- 
formance has considerable effect on 
the interactive quality of the systern 
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and the powerful 6809 CPU, all on one 4.5 x 6.5 inch 
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QUALITY AND RELIABILITY 
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D-FORTH SOFTWARE 
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Bi Datricon 


QUALITY WITHOUT COMPROMISE 
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as a whole. In normal use of the 
Smalltalk-80 system, most calls on 
BitBlt are either in the extreme 
microscopic or macroscopic range. 
Let us examine these more closely. 

In the macroscopic range, the 
width of transfer spans many words. 
The inner loop across a horizontal 
scan line gets executed many times, 
and the operations requested tend to 
be simple moves or constant stores. 
Examples of these are: 


e Clearing a line of text to white 
e Clearing an entire window to white 
eScrolling a block of text up or down 


It is fortuitous that most processors 
provide a fast means for block moves 
and stores, and these can be made to 
serve the applications above. Sup- 
pose we structure the horizontal loop 
of BitBlt as the following sequence: 


1. Move left partial word 

2. Move many whole words (or 
none) 

3. Move right partial word (or none) 


Special cases can be provided for item 
2 if the operation is a simple store or 
if it is a simple copy with no skew 
(horizontal bit offset) from source to 
destination. In this way, most macro- 
scopic applications of BitBlt can be 
made fast, even on processors of 
modest power. 

The microscopic range of BitBlt is 
characterized by a zero count for the 
inner loop in item 2, so that the work 
on each scanline involves, at most, 
two words, Both overall setup and 
vertical loop overhead can be con- 
siderably reduced for this case. 
Because characters tend to be less 
than a word wide and lines tend to be 
less than a word thick, nearly all text 
and line drawing fall into this 
category. À convenient way to pro- 
vide such efficiency is to write a 
special case of BitBlt that assumes the 
microscopic parameters, but goes to 
the general BitBlt whenever these are 
not met. Because of the statistics 
(many small operations and a few 
very large ones), it does not hurt to 
pay the penalty of a false assumption 
on infrequent calls. 8 
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fields) — : | Systems Plus. 
Menus (that ap- | PF ү, 3975 East Bayshore, 
plications programs амы А Palo Alto, CA 
can be selected from) | в A \ 94303. Phone 
Instantaneous data query on n 415/969/1047 
indexed records. | 

Mathematical manipulation 

of numeric data fields using 

the report generator or the 

programming language EFM 

(Extended File Maintenance) 

Easy to use video "how to" 

training tapes are available. 

Manipulation of up to 19 differ- 

ent data files (using EFM) 

al one time and displays. 

ing this information 


ot “сте | 
in the screen, сете. " 


SFTN ob DIU Asumir 
“ТМ Creme Sum vale. (A 
TM ol Penal ГЕТЕ ГЕ Рае Grove. 404 
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Say goodbye to the costs and 


frustrations associated with writing software: 


The Last One® will be available very soon. 

More comprehensive and advanced 
than anything else in existence, 

The Last One? is a computer program that 
writes computer programs. Programs that 
Work first time, every time. 

By asking you questions in genuinely 
plain English about what you want your 
program to do, The Last One? uses those 
answers to generate a totally bug-free 
program in BASIC, ready to put to 
immediate use. 

What's more, with The Last One? 
you can change or modify your programs as 
often as you wish. Without effort, fuss or any 
additional cost. So as your requirements 
change, your programs can too. 


BYTE August 1981 


FOR °600. 


In fact, it’s the end of programming 
as you know it. 

Andif, because ofthe difficulties and 
costs of buying, writing and customising 
software, you've put off purchasing a 
computer system up to now, you need delay 
no longer. 

The Last One? will be available very 
soon from better computer outlets. To place 
your order, take this ad into your local 
dealer and ask him for further details. Or in 
case of difficulty, please write to us direct. 


THE LAST ONE 


YOU'LL NEVER NEED BUY ANOTHER PROGRAM. 
D J.'AT Systems Ltd., minster, Somerset, ТА19 ВО. England 
Telephone: 04605-4117 Telex: 46338 ANYTYR С. 


Circle 188 on inquiry card. 


э 


BYTE'sBits — 


Apple Displaces 
Organ at Wedding 


The organ at St Bar- 
tholomew Church, Cincin- 
nati, Ohio, stood idle at the 
wedding of Curt Brookbank 
and Libby Nieman, but the 
traditional wedding music of 
Wagner and Mendelssohn 
sounded as if an organist 
were hard at work. The 


organist was an Apple II. Ms 


Nieman, a buyer in the 
calculator department of the 
21st Century Computer store 
in Cincinnati, decided on 
computerized wedding music 
after playing some com- 
puterized Christmas carols. 
The Apple II computer was 
equipped with ALF and 
Mountain music boards. 


Old Altairs 
Never Die... 


Five years ago, a computer 
built by students at Venice 
(California) High School 
began operation. Today that 
computer, and a duplicate 
built one semester later, are 
still operating. The com- 
puters, Altair 8800s, were 
built from kits for about 
$2000 each, which at the 
time was about a fourth of 
what an equivalent commer- 
cial computer would have 
cost. The school's principal at 
the time, Arnold Miller, 
agreed to buy the computer 
kits not only for the saving in 
cost but also for the educa- 
tional value to the students 
who would build them and 
those who would use them. 

The computers, running 
eight hours almost every day, 
have served hundreds of 
students in computer pro- 
gramming classes and in 
math classes. But the most 


enthusiastic users are those 
students who crowd the com- 
puter room before and after 
school and at other times to 
play computer games. 

The student-built com- 
puters have been very reli- 
able. They have never had a 
serious malfunction, re- 
quiring only the replacement 
of two integrated-circuit 
memory chips. The biggest 
maintenance problems have 
been mechanical, primarily 
the keyboards, which have 
taken a tremendous amount 
of pounding over their ap- 
proximately 8000 hours of 
operation. It is estimated that 
total maintenance costs over 
five years for both Altairs 
have been less than $50. 

It is estimated that each 
Altair represents an expen- 
diture of $3000 including in- 
itial cost and additions and 
improvements over the five- 
year period. This yields a 
student-hour cost of less than 
one-half dollar. @ 


FORTRAN IV 


for СР/М 


"| needed a FORTRAN with 
COMPLEX as well as REAL and 
DOUBLE precision arithmetic, 
that would produce relocatable 
code and link in assembly lan- 
guage subroutines. It also had to 
be a FORTRAN that was easy to 
use as well as being a complete 
implementation. SuperSoft/SSS 
FORTRAN is the only microcom- 
puter FORTRAN that met my re- 
quirements.” 

Supersoft makes full WATFIV 
FORTRAN IV available to micro- 
computers. Supersoft/SSS FOR- 
TRAN meets and exceeds the 
ANSI 1966 standard. The com- 
pller supports many advanced 
features Including: variable 
character strings and recursive 
subroutines with static variables. 
Fully compatible RATFOR is also 


avallable. 
FEATURES 


Code ROMabie '" COM" files or 
generation: Intermediate code files 
(saves disk space). Ex- 
ternal routines may be 


called. Relocatable format. 


Data types: Byte, integer, real, dou- 
ble precision, complex, 
logical, character and 
varying length strings. 

Operations: All standard operations 
plus string comparisons, 
assignments, and .XOR. 


Constants; Hexadecimal, decimal, 
and character literals 
with features to imbed 
control characters. 

Statements: ANSI 1986 standard with 

multiple statement fines. 

Map, List, and Symbol 

table output options. 

МО: Read, Write, Appand, Ве. 
wind, Close, Delete, Re- 
name, Saarch, Sequen- 
tial and Random НО on 
disk files. Supports all 
СР/М devices. 


System Requirements & Pricas 


SSS FORTRAN requires a 32k CPIM 
system. 280 only. 
SSS FORTRAN with RATFOR: $325 


Controls: 


SSS FORTRAN alone: $250 
Manual only: $ 25 
RATFOR alone: $100 
Macro Assembler: $ 80 


CP/M Formats: 8" soft sectored, 5" Nor- 
thstar, 5" Micropatis Mod It, Vector MZ, 
Superbrain 00/00, Apple If + 


All Orders and General 
Information: 

SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: 
359-2691 

(answered only when technician 
is avaitable) 


(217) 


"At last, a FORTRAN thot will 
run my large mainframe 


№ 
r 


programs.” 


Supersoft 


First in Software Technology 


‘CPM REGISTERED TRADEMARK DIGITAL 
RESEARCH 


555 FORTRAN js tha copynght of 
Small Systems Services. Urbana. |llinots 


You know how advertising in 
McGraw-Hill magazines helps your com- 
pany contact prospects, arouse interest in 
products, overcome sales resistance, and 
create preference when you're selling to 
businesses here in America. 

But you may not know that McGraw- 
Hill's American Industrial Report can do the 
very same things to help you sell to your 
toughest prospects in the People's Republic 
of China. And you algo may not know that 


technical magazine accepted into modern 
China, has more than five years of experi- 
ence and marketing expertise. 

During the early 1980's, the People's 
Republic of China will spend an estimated 
$30 billion-plus for foreign technology апа 
capital goods. By 1985, they'll be buying a 
projected total of $12-15 billion worth from 
companies in the United States. 

Obviously, the People's Republic of 
China is an important new market for 
American manufacturers. 

But it's one thing to identify an impor- 
tant new market. Апа quite another to suc- 
ceasfully capture a shere of it. 


Selling industrial products in the PR.C. 


E; че ш = T r E a involves the same problems as selling them 
Won эо И Ww go 4X m in the U.S, 

= кж E ом у = рут әл Plus the problems of a different lan- 

I! dun't know your veampanvy > product guage and n And енна, political, 
жж жаш кю an тет +2. | economic an oreign tra system. 

MUR шш жш ma a awe There are almost 1 billion Chinese. 

| don't know your company’s eustemers McGraw-Hiil's American Industrial 

ж CR пім #к 89 с ШИ) D. 09 0E HE Report reaches the 1*; you need 

] dust know your company’s record to do business with. 


Th ж Mill UK А0 n И] во ум жі (——— 
| don't know your company’s reputation 
2, RH KE (t A tee > 
Now — what wis И vou wanted to sell us?” 
ғ 


Every month, American Industrial 
Report reaches 35,000 end-users, engineers, 
managers, Foreign Trade Corporation and 


American Industrial Report, as the first U.S. 


> 


McGraw-Hill helps you do business 
in the People's Republic of China. 


ministry officials. With an estimated pass- 
along of 50 readers per copy, that gives you 
exposure to 1 million Chinese — the .1% of 
the population who, as key decision-makers, 
are your key prospects. 

American Industrial Report also helps 
you reach them in their own language. With 
free translation of your advertising copy 
into modern Chinese characters — the kind 
used in technical journals in the PR.C., not 
Hong Kong or Singapore. We also give you 
free, expert advice on how to avoid the kind 
of political and cultural errors that could 
alienate or confuse the very people you're 
trying to sell to. 


A free guide to selling in the R R.C. 
and to the magazine that helps 
you do it. 


American Industrial Report would like 
to share what it's learned over more than 
five years of serving end-users in the People's 
Republic of China — and serving American 
advertisers who want to sell to them. 

We've put it all into a free 84-раре 
guidebook, which you can get by writing 
American Industrial Report, 1221 Avenue of 
the Americas, New York, New York 10020. 

Or calling Robert Christie at 212-997-6730. 

Write or call for your copy today. 

Now that the People's Republic of China 
has opened the door, see how American 
Industrial Report can help you get a foot in it. 


„Л“ 

e. м 

3 E 
McGraw-Hill Magazine: 


т 
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GANTEX 


The 150 cps Quality Printer 


ТҮӨРТ ета 
19903019 А0 


314 5th Ave. (32 ST) N.Y.C., М.Ү. 10001 
Tel: (212) 279-9034 2 ask for enquiries 


EPSON 


FRICTION / TRACTOR 
MODEL call for $ 


FRICTION CONVERSION 
KIT for your EPSON Tractor 
Printer only $ 69 
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*8 colors - built in "Sound generation 
- built ín *Programmable function keys 
*5k memory expandable to 32k *Stan- 
dard PETBASIC in ROM *Full size 
keyboard *Graphics character set 


$ 299 4k inc. color 


MODEL 400 $ 349 
MODEL 800 $ 779 
TYMAC APPLE 
TO CENTRONICS 
INTERFACE CARD 
including CABLE $ 119.99 
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At Hayes, we dont believe in sec- 
ond best. Or planned obsolescence. We 


believe in taking the state of the art to the 


limit. Our new Smartmodem, for exarn- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy 
And yet, itis perhaps the easiest-to-use 
modem ever, 


RS-232C Compatible. Smartmodem 


lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing 5у5- 
tems locatedanywhere in North America. 
You get full and half-duplex operation 
with both Тоисһ-Топе" and pulse dialing. 

Auto-Answer/Dial /Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone— automatically! 
lf desired, Smartmodem will even repeat 
the last command. ‘You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 
Smartmodem can be controlled using 


any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


, smartmodem. - 


and you don't even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem's current operating 
mode: auto-answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You're never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack — theres no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
lessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
А aig ry retail price о! only $279. 

hat more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, ап RS-232C compatible calendar? 
clock system. 

heck out the Smartmodem wher- 
ever fine computer products are sold. 
And don't settle 
for anything less * 
than Hayes. € Hayes 


Products. Ince 


The 


Japanese 


tlistrapon by Jonathan Graves 


Computer Invasion 


Whenever computer-industry peo- 
ple get together these days the con- 
versation inevitably turns to the so- 
called ‘Japanese Computer 
Invasion." From conversations Гуе 
overheard, it sometimes seems that 
there is an invasion fleet of Japanese 
ships off the West Coast, waiting to 
establish a beachhead in Silicon 
Valley. 

Cutting through the paranoia, 
rumors, and just plain false informa- 
tion about the Japanese computer in- 
dustry is a time-consuming and 
frustrating undertaking. It is further 
complicated by the intense secrecy of 
the Japanese, who, unlike their 
American counterparts, never talk off 
the record. 

This article focuses on the Japanese 
companies who are (or soon will be) 
marketing personal computers in the 
United States. Make no mistake: 
Japanese computers are com- 
ing—with long-term implications for 
the American marketplace. 


The Japanese Computer Industry 

Contrary to popular belief, there is 
no such thing ав “Тарап 
Incorporated." Although many 
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Stan Miastkowski, Technical Editor 


Americans view Japanese industry as 


one huge conglomerate working to 
take over foreign markets, the truth is 
that the Japanese computer industry 
is a group of fiercely competitive 
companies. It is that competition that 
fuels a rich variety of high-quality 
Japanese consumer electronic pro- 
ducts. 

Another strong reason for the 
quality of Japanese products is that in 
Japan a worker generally stays with 
one company throughout his or her 
working life. Unlike American in- 
dustry, where labor and management 
are often at odds, Japanese workers 
feel a strong loyalty toward their 
employers, who pay them back with 
virtually guaranteed lifetime employ- 
ment and carefully listen to their sug- 
gestions and complaints. This 
cooperation between management 
and labor produces a climate where 
each worker feels personally respon- 
sible for product quality. 

Finally, one of the strongest points 
working in favor of the Japanese 
computer industry is that almost 
without exception the companies are 
vertically integrated—they control all 
aspects of the product, from 
manufacturing the silicon integrated 


circuits to marketing the products. 
This integration allows the Japanese 
to closely contro] costs and ensure 
product quality. 


Fujitsu—the Company to Watch 

Fujitsu Limited is the largest com- 
puter company in Japan, taking that 
coveted position by racking up $1.55 
billion in computer sales during the 
year ending in April 1980. It edged 
past the Japanese subsidiary of 
IBM—which had sales of $1.54 
billion during the same period. 
Although the margin was small, it 
gave the Japanese an important 
psychological boost—it was the first 
time that a Japanese computer com- 
pany was number one in Japan. In the 
year ending this past April, Fujitsu 
pulled ahead even further. 

Unlike the other Japanese con- 
glomerates that have entered the 
computer market, Fujitsu’s main 
business is computers. Although in- 
volved in a number of related fields, 
Fujitsu's interests do not seem to lie in 
the broad-ranging diversification of 
most of the other Japanese giants. 

It would be a mistake not to think 
that Fujitsu is serious about the 
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WHY SETTLE FOR A 68000 BASED microCOMPUTER 
WHEN YOU CAN HAVE OUR 68K MINICOMPUTER 


Ус Attend the 


our experts will field your 68K questions and discuss: 


e 8 MHz 68000 CPU Cay 68000 architecture 


+s TM 
e Virtual memory to 4 billion bytes ay 68K MiniFrame architecture 


«> 68K hardware interface 
e 6809 peripheral processor 
(ay MiniFrame programming 
€ Multi-user/multi-tasking memory management 
(aye $85 registration fee includes all-day seminar, 
@ Each RAM board accomodates 2 megabytes lunch, and takechome documentation 


(ÇO іп Los Angeles 


X Please call or write tor 68K 

e 6 К5-232 and 4 8-bit I/O ports standard MiniFrame information and 
the complete 1981 

seminar schedule. 


e  High-speed DMA for universal hard disk interface 


e Dual 8" quad-density floppys 


Ф Extensive error checking and recovery 


Dept. 5B, P.O.Box 36051 
Los Angeles, CA. 90036 
(213)731-0876 


worldwide computer market. It owns 
27.6% of Amdahl—the California- 
based manufacturer of IBM- 
compatible mainframe computers. It 
is also making strong inroads into the 
European market with its business 
ties to the West German electronics 
company Siemens. Іп contrast to 
other Japanese computer makers, 
who spend 5 to 6% of their sales on 
research and development, Fujitsu 
consistently sinks 10 to 12% of its 
sales into R & D. The company has 
come a long way since the early 
1960s, when it approached IBM 
about a joint venture to design and 
build computers for the Japanese 
market. At that time IBM flatly 
turned them down. 


The TRW/Fujitsu Connection 

It's obvious that the United States 
will be the next target for Fujitsu. 
Early on, the company realized that it 
would have to have strong ties to US 
companies in order to compete in our 
market. One of the main reasons for 
this is that Fujitsu is an intensely 


products represented. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis 


and Seequa Computers 
Purchasing from the Schedule will save you the time 
consumed by the bid process, Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


Japanese company. Fujitsu's president 
rarely meets with foreigners and has 
broken off discussions in the past 
because of alleged breaches of Japan's 
strict business protocols. 

The purchase of a partial interest in 
Amdahl was one of its first steps in 
the United States designed to create 
competition in the large-systems 
business. Fujitsu has also set up a 
marketing-service organization for its 
line of Winchester-technology hard- 
disk drives designed for small and 
medium systems. In fact, a low-cost 
5%-inch Winchester disk designed 
expressly for personal computers is 
expected to be available by the time 
you read this. 

Last year, Fujitsu signed an agree- 
ment with another California-based 
company, TRW, Fujitsu agreed to 
supply computers, with TRW pro- 
viding software development and 
support as well as a nationwide sales 
and service network, 

The power of the TRW/Fujitsu 
connection cannot be overempha- 
sized. TRW/Pujitsu Vice-President 


| еееееееееее 
(һе dependable store 
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257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Plaza 38, 2442 Route 38, Cherry Hill, NJ 08002 — (609) 779-0023 
Callers outside metropolitan areas served by our stores 
Please call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 


Circle 79 on inquiry card. 


Garret Fitzgibbons told me the com- 
pany plans a complete line of com- 
puters and peripherals aimed square- 
ly at the personal and small-business 
markets, Late last year, the company 
displayed a prototype of a computer 
that was recently introduced. The 
Facom 9450, tentatively priced at 
$8000-plus, is an extremely powerful 
system with a custom-designed 16-bit 
microprocessor. Included in the price 
аге an 80-column video display, two 
5%-inch floppy-disk drives, and a 
letter-quality printer. 

The most revolutionary result of 
the TRW/Fujitsu connection is in its 
final development stage, Tentatively 
named the Bubcom 80, it is a machine 
that uses bubble memory, a 
technology that American companies 
have been reluctant to implernent. 
(Bubble memory stores information 
in nonvolatile magnetic bubbles.) 

The Bubcom 80 uses 32 K-byte 
memory cartridges; 128 K-byte car- 
tridges are scheduled to be introduced 
in 1982. The computer is based 
around а 780 microprocessor and 
comes with 64 K bytes of standard 
programmable memory. The Bubcom 
BO runs CP/M and comes complete 
with an updated version of Microsoft 
BASIC. 

Recently introduced in Japan, the 
Bubcom 80 sells for the equivalent of 
about $1200 with one bubble memory 
cartridge. Extra cartridges are about 
$130. 

But that's not all from the people at 
Fujitsu/TRW. Their real personal 
computer blockbuster, soon to be in- 
troduced in the United States, is the 
Micro-8. This machine uses twin 
Motorola 6809 microprocessors to 
greatly increase speed, and the 
package includes full-color 
graphics. The Micro-8 has Microsoft's 
Extended Color BASIC (now 
available in the TRS-80 Color Com- 
puter) and will sell for about $1000. 

In addition, a plug-in Z80 card will 
convert the Micro-8 into a CP/M 
machine. Also available are UCSD 
Pascal and the 32 K-byte bubble 
memory cartridges that will be stan- 
dard in the Bubcom 80. 

Early in March, a high-end 
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VisiCalc is a fine aid for the computation of numerical 
problems. But it does have two major limitations: it is 
available only for a small number of systerns, and its use 
is limited strictly to numbers, not words. To overcome 
these substantial limitations, Lifeboat Associates intro- 
duces T/Maker II. 

Unlike VisiCalc, T/Maker Il is designed to run on most 
small business computers with CP/M® or similar operat- 
ing systems and a video termínal with cursor addressing 
capabilities. And soon there will be T/Maker II versions 
available for UNIX M RT-1I'* and other systems. 

Works with words as well as numbers. Like VisiCalc, 
T/Maker П reduces the manual tasks involved іп comput- 
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T/Maker П also functions as a full-screen text 
editor for word processing. 

T/Maker I is the most advanced aid for the analysis and 
presentation of numerical data and text material. In a 
matter of minutes, an entire document— including all 


edited text, all figures and all calculations— can be created, 


reviewed on your screen and reported in printed form. 

T/Maker I turns your small business computer into a 
powerlul, sophisticated and convenient tool. A tool that 
will save you money, time and energy, and eliminate the 
need for costly time-sharing. 

With T/Maker II you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical and text processing. You'll lind T/Maker II per- 


lect for such things as: 

e Financial Statements e Price Lists 

e Statistics e Rate Structures 

e Profitability Reports e Expense Accounts 

e Revenue and Expense e Cash Flow 
Analyses Projections 

e Portfolio Evaluations e Checking Account 

Heconciliations 


„and much, much more. 
Easy to learn and use. You don't have to be a program- 
mer to operate T/ Maker II. Just follow T/Maker IIs easily 
understood and ordered instructions, set up your data in 


T Maker П: 
it not only does more than VisiCalc, 
it does it on your computer. 


rows and columns, define the relationships and T/Maker II 
will do the rest: it will perform the computations and for- 
matting necessary to prepare your document, When 
you're finished you can analyze your report on your 
screen or store it on a diskette. Or, you can have the report 
printed with presentation quality. 

And when dny changes have to be made, simply enter 
the new figure or relationship and tell T/Maker II to adjust 
and recalculate all the new results. 

Editing capabilities. Аза full-screen editor for word 
processing, T/Maker I handles text up to 255 characters 
wide. It includes features like text formatting and justifica- 
tion, centered titles, a text buffer for block moves and 
repeated inserts, global search and replace commands 
for printing your letters, reports and documents. Wide 
documents are supported by horizontal scrolling. 

Low cost. The cost of T/Maker П is only $275 plus shipping 
and handling. Dollars well spent once you consider all the 
time, energy and money it can save, T/Maker II is brought 
to you exclusively and supported completely by Lifeboat 
Associates, world's largest computer software publisher. 


For more information send us the coupon below. 
ШЫН ШШ ШЫН нын она яна нын ЫШ шың ш шив Ll 


Гма co coupon to: Lifeboat Associates 2005 
| 1651 Third Ave., NY, NY 10028. Or call (212) 860-0300. 


о Please send me more information on 


| t/Maker ri. 
с Please send me a free Lifeboat 


{ Catalog featuring over 200 programs, 
including integrated accounting 

and professional practice aystems, 
office tools for bookkeepers and secre- 
taries and sophisticated tools for pro- 
grammers, 


Stal 21 س‎ 
i T/Maker II ia a trademarko! P. ойтеп. PersonalScítware, Inc. UNIXinatréde- | 
CP/M is a trademark of Digital Re- mark of Beil Laboratories. ЕТ.П is a 
search, Inc. VisiCalcisatrademarkof trademark of Digital Equipment Corp 
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As an example of what T/Maker II can do, see the chart below, The operator entered only the data shown in boldface. 
T/Maker II calculated and reported all the other values. 


Growth 
Rate 


24.04 
3.67 
13.93 


— Actual — 
1979 


51,891 
46,128 
98,019 


52.94 
47.06 
100.00 


1980 


65,123 
49,088 
114,211 


57.02 8,88 
42.98 -9.00 
100.00 - 


1978 


42,323 
45,671 
87,994 


48.10 
51.90 
100.00 


[tern A 
ltem B 


Total 


% Мет 
% Нет 
Total 


Total 
(0006) 


159.34 
140.89 
300.22 


158.1 
141.9 
300.0 


—Projected— 
1982 


100,206 
92,761 
152,966 


65,51 
34.49 
100.00 


1985 


191,262 
98,791 
250,053 


76.49 


23.51 
100.00 


1981 


80,782 
50,891 
131,673 


61.35 
38.65 
100.00 


Average 


53,112 
46,962 
100,075 


52.69 
47.31 
100.00 


LIFEBOAT WORLDWIDE offers you the world's largest library of software, Contact your nearest dealer or Lilebnat: 


Lileboat Associates Lifeboat Inc. Lifeboat Associates, Ltd. 

БУ Third Ave OK Вір, SF PO Bax 

еи York. M Y 10028 1-2-8 Si Ba-Dalmon London WEZH SLU. England 
& |212) 560-0300. Minato-ku, To x Japan Tet: 01-836-9028 

tae 640693 c add МҮК) Tel 03-437- Telex: 893709 (LBSOFTO) 

TWH; 70-58]-2524 Tales; 2422723 tasRT¥ON 


Lifeboat Associates 


Lifeboat Associates GmbH intersoft Dun Pange eroe es, SARL 
PO Вол 168, Aegeristrasse 35 T питер 5 0. Grande Rue teres de Gaulle 
CH 6340 Baar. Switzerland 8-5045 em *1 Germany sre Asnieres, France 


Тер 042-31-293| 


: 1-733- 
Telex. 865265 (MICO CH) Tei: — USCFD) 2% 250303 (PURLIC X PARIS) 


Software with full support 
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DYNACOMP 


Quality software јог“: 
А 


TARI TRS-80 (Level П)** 
PET NORTH STAR 
APPLE П Plus CP/M Disks/Diskettes 


CARD GAMES 


BRIDGE 2.0 [Available for all computers) Price: $17.95 Cassetie/$21.95 Dish etie 
An sil-inchaive version of this most popular of card games. This program both 8105 and PLAYS 
either contract of duplicate bridge. Depending on the contract, your compuler opponents will either 
play the offense OR defense. if you bid too high, the computer will double your contract! BRIDGE 2.0 
provides challenging entertainment! for advanced players and is an excellerit learning tool for the bridge 
novice. See the software review in 80 Software Critique. 


HEARTS 1.5 (Avaliable for ali computers) Price: $15.95 Cassette / $19.95 Dikine 
An caciting and enlertsning computer version of this popular card game, Hearts 1з a irick-oriented 
game іп which the purpose is not to take any hearts or the queen of spades. Play agani two compuler 
opponents who are armed with hard-to-best playing strategies. HEARTS 1.5 (6 an idee! game foc in- 
troducing the aninitiated (your spouse) lo computers. See ihe software review ід BO Software Сое, 


STUD POKER (Atari oniy) Price: $11.95 Casseite/$15,95 Оте 
“Thir i the classic gamblers curd game. The соторшет делі» the cards onc at à time and you {and the 
computer) bel on wheal you see. The computer does noi cheat and usually beta the odds, However, it 
sometimes bluffs! Also included з a five card draw poker betting praciice program. This package will 
run on a 16K ATARI. Color, graphics, sound. 


POKER PARTY (Available for ай computers) Price; $17.95 Cametie/521.95 Dhkelle 
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This li 
the mou comprehensive version avallable for microcomputers. The ралу consists af yourself and sis 
other (compuler? players. Each of these players (you will get to know ther) has a different personality 
їп the form of a varying propensity to bluff or fold under pressute. Practice with POKER PARTY 
before going lo [hat expensive game tonight) Apple Сашейе and diskette versions require в 32 K lor 


larger) Арр li, 


CRIBBAGE 2.0 (TRS5-80 only) Price: 514.95 Casteti/$18.93 Diaketis 
This is simply the beet cribbage кете available. It is ап exellent program for the cniblrage player ін 
seurch of a worthy opponent аһ well as for the novice wishing to improve his yame, The graphics are 
superb and зет іу lenguage routines provide rapid execution, See the software review in ВЮ Software 
Critique. 


THOUGHT PROVOKERS 


MANAGEMENT SIMULATOR (Atri, North Star snd CP/M only) Prive: a Carelly 
,95 Diskette 
This program із bath an exertient teaching (tool as well as a stírmitating intrllectoxl game. Based урон 
similar games played aj gradusie busines: school, each player or team controls a company which men- 
ufaeturers мес products. Each player attempts Lo Әшрегбогт his competitors by ting selling prices, 
production volumes, trarketing aad design expenditures etc. The most successful flan ls sho one wEh 

ihe һен nock price when lhe simulation ends, 


FLIGHT SIMULATOR (Аткі Ме for all computers) Price: 817,95 Camats $21.95 Mikate 
А realistic and extensive mathematical simulation of take-ofT, (Tight and landing. The programa uiilizex 
scrodynamic equations and the characteristics of a real Го. You can practice iasrumeni approaches 
and navigsiion using radial and compass beadings. The more advanced Myer can also perform loops, 
half rolls and similar werobalic maneuvers Although the program dors mo employ graphics, |i is ед- 
citing and very addictive. See the software review in COMPUTRONICS. 


VALDEZ (Available for all computers) Price: 515,95 Camette/519.95 Diskeite 
VALDEZ ix a compulcr simulation of supertanker navigation іп the Prince William Sounds Valder 
Narrows region of Alaska. [nctoded in this simulation ix а realistic and extensive 256 ж 255 elemeni 
map, portions of which may be viewed using (he ship's alphanumeric radar бвріау. The motion bf the 
ship itself is accurately modelled mathematically. The simulation also contains a model for the цкі) 
patterns in the region, ат well аз other traffic (outgoing tankers and drifting icebergs), Charl your 
course from the Galf of Alaska іо Valdez Harbor! See the software review in B0 Soltware Critique. 


BACKGAMMON 2.0 (Анап, North Star and CP/M only) Price: $14.95 Савеце? 18.05 Павее 
Тїш program tesis your backgammon skills and will also improve your game. A human can compete 
agains! à computer or against another human. The computer can even play itself, Either the human 07 
Ihe computer can double or generate dice rolls. Board positions can be created оғ saved for replay, 
BACKGAMMON 2.0 is played іп accordance with the official rules af backgammon and is sure tà pro- 
vide many fascinating sessions of backgammon play. 


CHECKERS 3.0 (FET only} Price: 510.95 Cassatle/320.95 Disheite 
This b ane of the mon challenging checkers programs available. It haa 10 levels of play ила allows Lhe 
user 10 change skill bevels at any time. Though providing a very tough game al level 4-8, CHECKERS 
3.0 ja practically unbeatable at levels 9 and 10, 


CHESS MASTER (North бізг and TRS-80 only) Price: $19.95 Секыніс/421.95 Disketie 
This complete and very powerful program provides five levels of play. [t includes casing, en parsant 
capiures and the promotion of pawns. Additionally, the board may be presci before the siart of play, 
permitting the examination of ''book'' plays, To maximize execuiion speed, the pragram ls writlan |4 
inaerpbiy language (by SOFTWARE SPECIALISTS of California). Full graphics are employed in the 
TRS-40 version, and iwo widths of slphanumeric display are provided lo accommodate North Star 
шем. 


NOMINOES JIGSAW (Alari, Apple aud ТИ5-90 only) Росе: $16.95 Comeite/$10.95 Diskette 
A Jutaw puzzle on your computer! Complete the puzzle by selecting your pieces [rom в lable consisting 
af 60 different shapes. NOMINOES JIGSAW is a viriuoso programming «Гоп. The graphics are 
1uperigtive and the purste will challenge you with іш three levels of difficulty. Scormg is based upon the 
number of guesses taken and by the difficulty of the board set-up. 


MONARCH (Atari only) Price: $11.95 Chastibe/ 515.95 ahe He 
MONARCH is а fascinating economie simulation requiring you to survive ап B-year irm as your na- 
tions leader. You determine tht amount of acreage devoted to indus rial and agricultural изе, Row 
much food to distribute to the populace and how much should be spent on pollution canirol. You will 
find that afi decialons Involve а compromüe and that it (s not сату to make everyone happy. 


CHOMP-OTHELLO (Atari only) Price: $11.95 Comstte/Si3.05 Diskette 
CHOMP-OTHELLO? I's really two challenging games in one, CHOMP ің similar ін concept to NIM; 
you musi bite off part of к cookie, but avoid taking the poisoned ponion. OTHELLO i ihe pepulit 
board game sel 1o fully utilize the Atari's graphics capability. ic is abo very hard to beal! This package 
wil rum on a 16K system. 


ATARI, РЕТ, TRSM, NORTHSTAR, CP/M ond ІНМ ate registered jradenumes and/or irademarks, — ""TRSSD disketiexs are nor supplied with DOS or BASIC 


DYNACOMP OFFERS THE FOLLOWING 


e Widest variety 

e Guaranteed quality 

e Fastest delivery 

e Friendly customer service 
e Free catalog 

е 24 hour order phone 


AND MORE... 


STARTREK 3.2 (Available for al) computers) Price: $11.95 Cosoetin/$15.95 Diskette 
This is the classic Starirek simulation, but with severa! new features, For example, ihe Klingans now 
алсо at the Enterprhe without warning while also attacking warbases in other quadrans. The 
Klingons aho altack with both light and heavy crussers and move when shol at) The аПпоацап is hectic 
when Une Enterprise is besieged by three heavy cruisers and a starbare 5.0.5. is received! The Kilngons 
get even! Sec the software reviews in A.N.A.L.O.G., BO Software Cri6que and Game Merchandising 


BLACK HOLE (Apple only) Price: $14.95 Самейе/818,.95 Пла 
This hi an exciting graphical simulation of the problems involved in clozely observing a black hole with 
a зрисе probe, The objec! is to enter and maintain, for a prescribed time, ап orbit close ta à small black 
hole. Thh is tà be achieved without coming so neat the anomaly that the tidal stress destyoys the probe. 
Control of ihe craft ii realistically simulated using side jets for rotation and main thrusters for өссе. 
tion. This program employs Hi-Res graphics and is educational as well ал challenging. 


SPACE TILT (Apple aud Atari only) Price: 610.95 Casorite $14.95 Diskeite 
Une ihe game paddies to tilt the plane of the ТҮ screen to "roli" a ball into в hole In the ктесп, Sound 
simple? Not when the hole gets smaller and zmaller! A built-in timer allows you to measure your shili 
again others in this hehit-Lorming action game. 


MOVING MAZE (Apple only} Price: $10.95 Cussetts/$14.95 Dla rite 
MOVING MAZE employs the games paddies io direct a puck from one side of a төле 10 the other. 
However, ite mare is dynamically (and randomly) built and is conunually being modified, The objec- 
tive la lo cross the maze without touching (or being hit by) a wall. Scoring ib by an elapsed time in- 
Hieator, and three ісуеіз of play are provided. 


ALPHA FIGHTER (Atari only) Prive: $14.95 Семейг/518,55 Оши 
Two еәссінім graphics and action programs іп one! ALPHA FIGHTER requires you tà destroy the 
allen varkhips passing through your sector of the galaxy. ALPHA BASE is In the path of an allen UFC 
invasion; let five UFO's get by and the game ends, Both games require the joystick and gel progressive- 
іу more difficult the higher you wore! ALPHA FIGHTER will rua on 16K «уат. 


INTRUDER ALERT (Atari only) Price: 516.94 Cumette $29.95 Diskelte 
This is a Ган paced graphics game which places you m the middle of the ""Dreadstar'* having just ctolen 
its plam. The droida have been aleried and are directed to бемтоу you at all costs. You murt find and 
cater your ship ta escape with the plans. Five levels of difficulty ше ptovkded. INTRUDER ALERT re- 
qalres а joystick and will run on 14K zyttems. 


GIANT SLALOM (Atari only) Price: 514.95 Comette ‘518,93 Ы 
Thi real-time action game is guaranteed addictive! Іле the joystick to cantrol your path through 
slalom courses consisting of both open and closed gales. Choose from different levels of difficulty, pace 
адып ther players or simply lake practice runs against the clock, GIANT SLALOM will run on 16K 
azari. 


TRIPLE BLOCKADE (Atari only) Price: £14.95 Cumette 2511.05 Оние 
TRIPLE BLOCKADE i з (wo-to-threr player graphics and sued ection mame, Н ia bused on ihe 
clastic video arcade game which millions have enjoyed. Using the Atari joysticks, the object ін to direct 
your blockading tine around the scteen without running inte your oppanent(s), Although ihe concept ly 
ample, the (хқавіпе graphics and sound effect lead ta “high өлдіму 


GAMES PACK I (Avallable for ай computers) Price: $10.95 Cometic/314,95 INehetic 
GAMES PACK i contains the classic camputer games of BLACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more. These punes have been combined into one large program for ғас 
in tosding. They are individually nccexsed by в convenien! manu, This collection ін worth Lhe price ўши 
far Ine DYNACOMP version of BLACKIACK. 


GAMES PACK 11 (Available for all computers) Price: $10.95 Cassette/514 FS Dishetue 
GAMES PACK li incindes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS 
and others, As with GAMES PACK |, all ihe games are loaded as one program and arg called from i 
тетш. You will particularly спісу DYNACOMP's verijon of CRAZY EIOHTS. 


Why рау 57.95 or more per program when you can buy a DYNACOMP coflectian for just $10,957 


MOON PROBE (Atari only} Price: $11.95 Causetíe/515.95 Ошен 
This із an extremely challenging "lunar lander’ program, The user must drop (rom егіні зо land at e 
predetermined target Оп the moon's surface. You control! che thrust шкі orientauoe of your craft plus 
direct the rate of descent and approach angie, 


ADVENTURE 


CRANSTON MANOR ADVENTURE (North Star and CP/M only) Price: $21.95 Пе 
Al last! A comprehensive Adventure game for North Siar and CP/M eysiems. CRANSTON MANOR 
ADVENTURE takes you into mysterious CRANSTON MANOR where you Шетр! (0 gather 
fabulous treasures. Lurking іп the manor ere wild animals and robots who will nal give up Ihe treasures 
without a fight. The number of rooms is greater and the associated descriptions are much more 
elaborai¢ than the current popular series of Adventure programs, making thia game the тор In ц сви. 
Piny сал be stopped of any lime and the status stored on diskette. 


ABOUT DYNACOMP 


DYNACOMP is x leading distributor of small system software with sales spanning the world 
(currently in excess of 40 countries). During the pasi two years we һауе greatly enlarged Lhe 
DYNACOMP product linc, bul have maintained and improved our high level of quality and 
customer support. The achievement in quality із apparent from eur many repeat custamers 
and Ihe software reviews in such publications as COMPUTRONICS, 80 Software Critique 
xhd ÀA.N.A,L.O.G. Our customer support is us close as your phone. ft is alwuya friendly. 
The staff is highiy trained and always willing to discuss products or give advice. 
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BUSINESS and UTILITIES 


SPELLGUARD™ (CP/M сор} Price: £160.94 ik 
SPELL GUAR p a пезпішдотшу rure poda which игла (he valys o! your cured word propery ыт (WORD: 
STAM, МАСС WAND, ELECTRIC PENCIL, TEXTED ЕГНТПЌ H and others) Wrin estrei if көтеу language, 
SPELLOUAS DTM rapidly азына the ues in ерла spelling aid sypographicel сїтїм by conxpermg each word of the 
itai арылы a diconnary (espandabie) of over 30,000 af uke most common Eaglth words. Words appearing Ht the Veri but eel 
Inund in ihe décammary ше” Перде” fou калу identifi And forresion Мем ademinisi rave gif familar оца wind pio 
отым rq pm will br кїйє im шы SPELLGUARD' in ошу а іг» mie 


МАП, LIST 2,3 (Афри, Alari and North Sear diabetis saly) Price: KM 9$ 
Тан proram и unmatched іа Ko НУ jo store а rmaximur amber of абез» оп ona ае {ашыг of | 100 pec diik- 
ты, Hou than 1200 for "сема demiry" nyatesat), Tt тылу features inchide кірћађеце and zip code sorting. label printing, 
rapping ot flea and a utique £eyword torking routine which retrieves елігі by a virtually limitless selection ol uwr defined 
rode М Chr 2.2 will even Mind and delata dupticale aitita. A very véluntie program! 


COMM LETTER SYSTEM (FLS) [Agple und Nerth Star бшем only] Реса: 321,70 
Lha PLS шнш kad ей [oro Innere and addien fits Form letters eec produced by autcrRatically ілесті zach address іп- 
ш n репин of your lever, FLS n «киетінін стир "Щй MAIL 115723 which may һе used і manet 
таш additus , 


FLS өші MAIL LIST 2.2 am avaiable ақ a combined peckege for 149 $f 


SORTIT (Norik Star сау! Prive: $19.95 Uaso 
ЗОАТЇТ Il а рмен papaa зам programe т/і 14 ЩИ ашу laxgsage. Tim program «di «ari sequentia) dave Пил 
ағыттад by NORTH STAR BASIC, Рехияту &5d оро candary heri may be йсшетіс вт oar la піде character інді. 
SORTIT U badly vind elih [és өзкелігі by DYNACOMP's MAIL LIST program and & very versaille in Hs еца for 
Mi othar BASIC dats Ле porting, 


PERSONAL FINANCE SYSTEM {Atel and North Star valy} Price; $34.35 Оеп 
ЕРІН а vine шейт, meng-nented тузет composed of іле different programe. Besides recording your expenses and tà 
deducible бет, PES wil) on and кужізнгіге capenses by payer, and düplay (glormanoo oo expenditures by any of 26 user 
Язы codes br moeh or by payer. PFS wilt even produce monthly bar graphs of your expenses by category) Thin powrrful 
ралар requires cuir one fah drive, müsimal memary (24K Atari, 32K. North Star} snd will моге up to 600 records per dink 
fend cree 1000 recorda per disk fry making в (ew trapie changes (6 the programs). You сва recoed checks plus cash capenice so 
thet yon кал Пишу ме white your money qoe and chine puesework and біса hand cajeulatiom 


FAMILY BUDGET {Аруш caly} Price: 534,95 биші 
Те FAMILY BUDGET W a very comentari Naancial recond-Lecping program. You will be able ш ісер tract of гай and 
redii алары. a) well аз {икте o6 а daily basii. Үлы сім restr tar dédoctibis (uma and chasiiehie doaminns. The 
FAMILY СЕТ ана provides a continoous record oJ ай credit irenssction. You can make фаду cash end charge enim 19 
say nf 21 differens элү ассо аъ well 1419 1 payroll and ua sceounta. Паш is easily retrieved giving the uses comple 
control dett an Шит соатрицей (and могао!) жб. 


THE COMMUNICATOR (Atari only) Price: $49.85 Dakatte 
This sofpeare package conum а menu-dnwen colaa of programs for faciuabay «(сит ітс-тау communications 
through а fal) йырга modem ееш bor uue}. ФА one mode of operation row máy commi Lo à data wrvice іс, The 
SOURCE or Митон) and quickly Load йыз mich gs dock қөзі coro poar Шетте far lait mw. This great 1t- 
ducts “comment Hir aad Uns dhe aer icr charge. You may eio record Ihe complete contends of в communucsdioos esi 
A diijfonaHy, programs өтпей ja BASIC, FORTRAN, ric. шау be ball! о Че шша the suppor мы edam and шит "up- 
Кайа” Lo another computer, making the Ашл a ery aman termina), Even Ашы) BASIC program: may be uplaasled Fur- 
Шыт, a command Ше may br Быш off-line aad awd lan aa Қары {аг p шве арале sytem. Thal и, yin can iet op 


your arqurnpe of lene аа ге commends and programs, und the Auu) wild галап; gem өл летті: beech processing AT is 
ml up ta зачину Sob connec tine end yous ime. 


D'Y HACOMP Ма puppies THE COMMUNICATOR with аз ана 80 modem for a сотайїнад ргісейі $219.93. The modem 
la available eeparutely for SUP 94, 


TEXT EDITOR П {CFM} Pct $1994 Dibene/$33.43 Disk 
This ш Pc еспей rehma veruon of ҰМАСОМРЗ рор TEXT EDITOR 1 amd contain говду mre Festures. With TEXT 
EDITOR ЇЇ ou оқу Бы tert fies En chiral AX ӛгшінгіне [ипи Dor ізге? diglay. Blocks of text tray be appended, mecrted or 
beso. Ғы (лау ber улы o^ dist АНА іт right heit und cerr formal 1e be hirt printed by ditur TEXT EDITOR H 
of CFM ED йу. Рие, ASCO CPM Hes бабына BASIC әзі exetvabiy language programs) тау Uc trad by the 
mgr end тын. (в Fact, vex] ез can br Бый өтіне ЕП and hater formatted using TEXT EDITOS tl. АШ! ш all, TEXT 
BONTON. iT h ал exper. cacy 10 ше, іні vary liodie шад тушо 


EMILE (Nori Stir only) Frizi 51026 
This hand) рғаҙлия aliens North Sur итеп to wdintaj a tpercialkind бага base бі pl) {єт und program 1и the nath of dike 
DUE а иаа таны ee ee аны 

w program. 


FINDIT (Мани Siar о} Тісін 
Thi и e ibama pogram which maisaum iaformaunp эст Бу &kepuords af thre type: Personi (ғұ: laa пад], 
Camrmeralal (кү! puntare) aed. Kalnes jog: пулдар articles, rerorá altus, exc). in adadiana ыз еулет archi, there 
ane баар, enniveryany ада apprinment archery {р the етілді records кімі аррар yaari (ne the санта) pe. 
аба. Reference moxda are кесте by ө simile keyword oF by сиы пк we Өт three byword 


RAP (ТЕ сају) емі - қ erm Санап / 315.09 Тыр 
ры proprie niort you (o rite pa directly fiam (м бсуілеті, fou dran pour сөлін the pro- 
шайын ерле сөлікдіь Qon hr figure made, КЕ pac ent Ш әкей: alist om 

ішің. Oras à happy fect", call A HS end vcr priat Û (rom yaur programs wing PRINT НЕ This ів а very cosy wey Qo crenis 


EDUCATION 


HODGE POTDGE (Apple cab, dk Apphsofi пе lstegér BASIC) Peter: 819.95 Cuaartie/$23.95 Diskette 
Let НОВОЕ POOE ba pour child's baby Ый. Prmaiap any ісу ша ушн Apple will ruh t a different ond її шї “Кар- 
prung" гїлї (e (hg brite ec manha; af tha chown ісу, The program's graphics, гу and mund are в бейеп for children 
uml ap (а%, НОВОЕ ЯИМ 1ı и tyan4mimidauag teaching device which mings a new dimemion t the ше af zom. 
parn иода. 


TEACHER'S РЕТ 1 (Available for nii гонцинеге) Prien $11.24 Саманте 515,95 Пап 
Теп n the fru сі ПҰМАСОЫРУ educational! packages Primarily vitemded for pre-school ro grade 3, TEACHER'S PET 
providet Ін кошту madent urb cownting practice, leutiword recognition and fiue avele of math still енесемез 


MORSE CODE TRAINER (ТИ И only) Price: 913.99 Слом. Disholte 
MORSE CODE TRAINER н deed (о develop and итере pour coepi £d éccuracy In deciphering Morte Code. At tach, 
МЕТ 0 ы аЙ ее package for РОС veri practiog. The code sound Н obtained through ihe eurphoae jack al «ay dan- 
dard camels recordar. Vou may caque the pich of ihe tones at well as Ihe word ғыс. Alw, pasion: mode of оретыют ate 
eee punctuation and alplube: tem. as acil ne (ot Асу of your бет темада. А very еПесізге war (o 


MISCELLANEOUS 


PRYSTALS АЯ пау) Primi 5 694 Corrie’ 813,49 Oiehante 
А nv qur йо funders prehen Гакалалалд graphics displayi accompanied with cones «Тіс vary аз iba рыта are: 
bud) Nerea patere ага fur МИ, and thet combined effect of the sound end gnephice are mesmerizing. CRYSTALS hà born 
uud in local Heys fo бетаги аце he sowed кімі color features of (he Aran 


NORTH STAG SOFTWARE EXCHANGE (NSSE) LIBRARY 
D'tHACCONP now diuributes tha 23 volume HESE Вору, These биеті each сөзінін many programs aad offer an ouj: 
ышар жало for ihs рыша росе. They Има ba pam of every Nanik Жат uui» collection, Call w өтіп ОҰМАСОМР 
for йшй regarding Шы coutra ol Ие MESE ссни 


Frer. 3843 mih 17.93 each (4 іш mare! 
Ths cumplir colectigg шау ім pasti for $148.94 


AVAILABILITY 


ПҰҺАСОЫР fore Hp міррінзі with complete dacumemtanon comeing cert explanations pic example Unless otermber 
Maec fell, adj progresos wil} ron etsi 1146 progran arnir y spate (ATARI Petites HÉ} Except where bodied, ptogrefme біт mul- 
able em ATARI, РЕТ, TRIJA (Level 11) кла Apple {А адал) eaxaette өлгі Ашен: ga well 45 Neth Saar tingle Йетнау (double 
denaly compatible) биінде Additionally, maa programa сағ he obtalaed oa sudard ЖМ Forma Ё'' Су М Парру disks (nt 
куирим. running under МАС. 
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STATISTICS and ENGINEERING 


DIGITAL FILTER (Avaliable lor ай computer) Prie: 129.95 U antn 133.95 Пен. 
DIGITAL FILTER м а campishezuve dara proc program abid регина лін uer bo degn hax cen Pier unen ei 
thome [rom e menu а! Für (оста The filter forms are subaeqgendy converted nin hoa арине көпесі ен éte hii e 
wach permis rapid deus prücewieg. In the керісі deg eia ihe shage of the Frequency Lensler fummo o ecified Бу 
direriy entering painu along rhe desired Filter curve. (n tha rema miele, leal ka pan, Aigh (міз and Sandpaw Mien тағ be 
appt Uma io varying degrees According qc Hie Coober Of pinta еді Inthe Саа ент These Filters maur трн wise in 
wmoothed with s Hanning function. te addinon, emoli-vaye Boderwonh fiber ea be өгіндей Feltares of DIGITAL 
FILTER include piloting of tbe dara belote доні after (Шеги, ім wall aa display af rhe chawa {Иш Furman. Азыл us kuded 
art conven) data маған. теуылді amd deling procedure. 


DATA SMOOTHER (Noi avaliable for A tart) Price: $14.95 Самог 318,93 Deckers 
This tpecial dala муны program may бе ised La (аршу derive useful informalian from boty Бирр &nd engineer 
data which are equally spared The yodtware features choice ln degree afd гард af fll, as well аз sued eed fru ami wron 
Gertvative сл. Aho бкілісі ң aiomme pleiriog cf Lire trp был etd tected reralh. 


FOURIER ANALYZER (А теще lor ай computers) Frite: SIS, Bd Слам г 130 95 Haan 
Use this program to reaming Ihe Irequeocy specus Bf Штаб duration signal The program Textures ajamat нанар gri 
Plotting of the ырш data amd emul Practical applacanots urine the авиђуы of стриц patteres 1E wich ЕМ as eire. 
umts, COmmuntaAlont and bunitesa 


TEA (Treaster Ғавсіов Analyser) Pritt, $19.93 Coating? ЫЗ қығы 
Thur (л а special eottware package which may be used to «зіме Liv transfer fusions of ауыт на as КЕЛ inp hein шіні 
fiere by examining their rezponse tà риши inpuri, TFA t 4 major modification of FOURIER ANALYZER and pontine Өл 
«ngaserína-orbented dacibel versus log-(requumey plot ax well &s diia editing fealures. Wheress FOURIER ANALYZER ie de- 
ilgned for educational usd сые uit, TEA Н зв enginetting 1001. Avaflebbe For ШІ camputen 


HARMONIC ANALYZER (Атайы for ой cumpulers) Price: 34, М Сарысы ЁШ ®4 Пет» 
HARMONIC ANALYZER was designed fer the apecrrum агур of перги waveform. Fesrures цеснае dala [е genera. 
urn, editing and stiage/retrieva) йл well өз data amd tpectrem plotting Que partecutart) шиши (аду ki thal the input dara 
feed not br equally apeced of ін order Tin otigina) data la кке дай А cubic праве мырай sort i wid Lû сгежіг the dau (Tie 
visuitsd by Ihr FFT айдып 
FOURIER ANALYZER, TFA and HARMONIC ANALYZER тер be purchased реет ісі à combini price of $8925] 
бімен cyrens} gad $90.93 (three diskettes} 


REGRESSION 3 (Avaliable for all computers} Price: 319,95 Салей г 215.93 Бла 
REGRESSION | м a unique and enceptionally viriédile отин тра) tasi Squares "'polytomial™ curve Mag program, 
features inchide very high accuracy, an automatic degree detenminstinoe option: sn елите mierna) library ef Airing func- 
tons; даш editing, aukainatic date and curve plot; 4 Маса) агаШуз fek: малба deviation, сојад) соя Піт, 
etc.) ай mock more. in mkiition, sew Mis may be tried иом) гестиетін the dma ABORESSION I is ceray Huc comen 
ane proprio to алу бая analysis обале Шишгу. 


REGRESSION И (PARAFIT) (А valabile lor ай Price: 619.95 Cmerte/$13,55 Diabete 
FARAFIT is designed po handle these cases im which the parker art imbedded (paisthty тонып] (v irs Пар Puri 
lon. The шат simply Inserts the диа! form, inchoding rhe репе (AC). AL, «2.1 ka ос er mare BASIC затем 
fines. Data and resulta may be manipulated and plored às with REGRESSION |. Uie REGRESSION 1 for potyriai Тшту, 
and РАЙАТГТ for those complicawd (опсо 


MULTILINEAR REGRESSION (MIR) (А тазе for ай computers) Prite: 14,95 Сарин / $28 ІМішік 
MLA n a profesional мусо оге package for кту cing дыз мәл CORLAESAAGE тича пе Ote ілетін independent үзтіп Ын. Besides 
performing the basic regression calculation, thik progrem aho provider cary ID ie date гітіту, oH xge, retrieval end КЇ 
fuacupas. in addition, the ugt: тау (прста the yolution Туу wppiying valies fov the iórpesident variables, The wursber of 
тапад ami Hara pire ıı ott only by che күле memory 


RBORESSIÓOM |, { and MULTILINEAS REGRESSION vary br рше regrther lor 53] 93 hee сызніну or $09.93 
(three битие) 


ANOVA (Ау Мише for ail computers) Prides ЫМ Сә 43.91 Dich etir 
be the ран the ANOVA (analysis of variance) prameduse іші Deni Tiii ір the Шлы mahia computers. Миз 
DYNACOMI has brought the pointe of thie mhed vo squall судь. For host юты wi АМАУА, the DYNACONMP 
tollere package пәнде vie 1-25. 1-029 &nd N-wxy р/осебынз, Also pirik arc the Yous ZEF factor) designs Pin 
розе unfamiliar wilh ANDYA, do act worry. The ora patriam documentitiom wes түйісті m a Wiorial Шияп (ry a pro- 
Шын із Che subject) aod е/м as dx ешн! Introduction To rr Subrtrt. Acrómpangag ANCY А и à шуруп program for 
быййар the баш beir Інсішігі are ығысты convontent features сасы ау dma serena, deleting and appending. 


SASIC SCIENTIFIC SUBROUTINES, Volume 1 (Not avalinbie for Atari) 

DYNACOMP із the tazluswe ditiributor for thc kofrwarc keyed to tw popular uim BASIE Seay Subrat, ті d 
ty Е Ruckdezhel {сс the ВҮТЕ/Мебтам H adveriiement іп BYTE тыңдап, January |1081) Thee uibroatite Қам 
Бет уос stcordiog to chapte. Included wiih each coUsction i& а mena program which эрен td Homan тісі 
vubrouum. 

Caliccinn #1; Chapiri 2 andi: Duta and function plating, coxtsplex varia 

Collecnon F2: Chapter 4: Машк and vector operarioar 

Calecuàn Fi: Chapurs 5 and б. Random murnber generi, qfi арсаи сц 

Price pes солино: FASS Ceanes 6.95 Вне 

АЙ битсе сойсо arr available for 3)9.93 (келе салаты) sod Ы (не disbeuei) 
Because thr істі ia a ғыш pen of ihe documcentselinn, BASIC Soemy Sebecunaes, Valume ! o кешіне from DYNACOM? 
То $19.95 plua 73€ ролын and handling. 


BOOTS (Available Cor a computers) Реке 580.93 Свете /514.05 Ініме 
іп à Putz, ROTTS Штпаһдогокіну drtcrmincs all the rots of в. potyscrmial juvare coef ican. There A no Urii va 
the deatet of jhe йүйдетіні, and Becta Mw procodute is Ната, Ub accurecy |н gaierraly very pond. béo ІнШілі тәсінен are 
пи] ey тұты, Ural the сайгын) rou kre өмі buck EMS thr polynomial xad ur regideah daplayad. 


ACTIVE. CIRCUIT ANALYSIS (АСАР) (48K Apple only) А у {н 
АСАР И її апай circuit білікке 1 aminer lû LOOIC LATOR. With АГАР yos жау malyte the cese of an к» 
live OF рашъа componen choul (e.g... (ғалыс акрет, pead pets (Ше, exc h The cheti may be probed e exu tepa [p 
henuancy, and (he testing complex tie, "елі end икедісегу) roligi 61 еһе атларды) abc err xxm med. By plotting Uer 
Aghia al these voliges. ihe тецеу cetponce оға Шит бт азери ишү be су deterred wilh revpect іс bati 
empltudc und plane. іс addition, АСАР prints a statistica) ашула of the maage of ош rziponses which renal [inm 
Wertes variations іп the components. 


АСАР h кагу к karp and им. Simply феста $h сіра in verme of шығ elemen prd thet plaremerg, and эзме Син 
thscriptimns mag ba saved pnis галыш or diiket ua ba recalled at 4 later tane foe exertion / тіліні, АСА hold be рап 


af zvery cirpatt designer's progran Ubrary. 


LOGIC SIMULATOR (Apple only; 48K RAM) Prices $34.95 Сама 538,05 Disha iks 
With LOGIC SIMULATOR you may тау text yous complicarea digital bogie deiga with тілдегі io given set АГ улуу 19 
danerne how well the circuii will aperi. The elementa which may be simulated кеңе multiple арш) AND, CR, HOR, 
EXOR. EXNOA and NAND gates, ъз wri as inverters, 2-0 and D flip flaps, and озғаны. The repanse Of Une зушы Із 
eveueble every clock суси, (пеп may be clocked In with varying clock cycht erathi/óüplactmenn ива delays (лау бе imig- 
бокі to probe for glischer and race condnions Al tbe user's option, & timbena diagram for any given за ef пікім may Be plot- 
wd wing HIRES шоріма Save your breadboarding итш the eireuit lı checked by LOGIC SIMULATOR. 


LOGIC DESIGNER (Мели Star and CP/M only} Prior: БКЫ 95 Dih ris 
LOGIC DESIGNER ka an exceptions) Computer Aided Design (САО program. WH t pou may conver: а large nnd ката 
«мей digital truth table (the l'anctiondi apeciflestion) mio an opuminid Boolean logic equation. This equation may iken be 
rari) өсеутіе into a circus design uslap either NAND ar AND/OR gas. Ороо, LOGIC DESIGNER ls 
of a BASIC program which calis m a machine language routing bo тосе гласанов Ure. Example: Far в T variable by 427 Har 
— mod maid гәр minus. LOGIC DESKINER а «Телу a Ган end powerful tog) For bulding digital cir 

ry. 


ORDERING INFORMATION 


АЛ orden art procened ond shipped within 48 hours. Please ceclots paymin with order and кшешістһе appropriape componer m 
formation, (f paying by VISA or Mauer Card, imeludr all айма ол сені 


БЫрріар ved Hosting Charge 
маһа North America: Add £1.50 


Tatag 
Ouulde North Amera: Add 10% (Ar Mail) ч каи 


быа tom when 

точ when ordering 3 ar киту programs. Daler d'icputé herder sre valle upm reque 

V" CP/M Diks 

Add SLID to the haed dicetis fûr each A" Порру dik ПВМ ып sectored СРАМ format) Progrems ron under 
Мктоюһ MBASIC ве BASI. 


moie, 
АП wires қа” СУЫ disks p йш таай no 39" ӛліп, Mortis Sear formas 


Ай for DYNACOMP PFO af pour Mcal toftwars canker. Write (or саа deunpoons of thee tod olber pugnis (roni 


DYNACOMP, Inc, 


1427 Monroe Avenue 


Rochester, New York 14618 
дА hour order phone: (716)586-7579 recording 
Office phone (BAM-5PM EST): (716)442-B 960 


New Yer Жам ғғыйған агыш «іі 7A МҮЛ pales на. 


Text continued from page 202: 
business microcomputer was an- 
nounced by TRW/Fujitsu. The 
TFC-8500 system starts at $25,000 
and goes upward to $200,000. In ad- 
dition, the company will market a 
line of point-of-sale computer cash 
registers/terminals. This market is 
very competitive at the present time. 
It's obvious that there is a large 
amount of activity going on behind 
the scenes at both TRW and 
Fujitsu—two companies to watch 
carefully. 


Sharp Electronics 

Although not in the multibillion- 
dollar league of many of the com- 
panies we're discussing here, Sharp is 
one of the most well known in the 
United States. Its wide-ranging line of 
calculators and other consumer elec- 
tronics products is sold by approx- 
imately 1400 dealers in the States. 
Consequently, the company has a 
great deal of marketing experience 
here as well as an extremely strong 
sales and service network. 


Over the past few years, Sharp's 
calculator products have become 
more and more sophisticated; 
therefore, it's not surprising that its 
first personal computer resembled a 
calculator. It's interesting that instead 
of marketing the product itself, Sharp 
sold initial marketing rights to the 
company with one of the largest sales 
and service networks in the 
world—Radio Shack. 

The Sharp PC-1211 Pocket Com- 
puter became the TRS-80 Pocket 
Computer, introduced in August 
1980 by Radio Shack. By using the 
immense marketing power of Radio 
Shack, Sharp was "testing the 
waters," А source at Sharp told me 
the company had doubts about how 
the product would be received. 

To say the reception was good is an 
understatement. Sales of the TRS-80 
Pocket Computer during its first six 
months were estimated at 40,000 
units—four times the Radio Shack 
sales projections. The company in- 
itially purchased approximately 
10,000 units, creating supply prob- 


HIPAD DIGITIZERS 
Inexpensive Graphic Input 


To Your Computer 


iris тїй $053 ЯУСА 


The HIPAD Series Digitizers are the ideal graphic input devices for the 
small system user. Utilizing the principle of X-Y coordinates to obtain posi- 
tioning, they convert graphic coordinates into digital data that can be pro- 


cessed by the computer. 


“ы "uA. 


Featuring: 
eDigitizing surface of 11" x 11° (28cm X 28cm). 
Translucent digitizing area suitable for backlighting. 
*Built-in switch selectable RS-232-C and 8 bit parallel interfaces. 
*Resolution of 0.005 inches or ,01 inches. 
eStandard marking or non-marking 


stylus. 


*Optional one-or four-button cursor 


models. 


eRelocatable origin. 
eOptional 5-digit LED display. 
*UL Listed — Certified FCC Class B. 


*Easily interfaced to Apple™, TRS—80™, Atari™, 
and most other microcomputers. 


ePrices start at $795. 


houston instrument 
GRAPHICS DIVISION OF 


BAUSCH & LOMB (9g) 


206 Augus 1981 © BYTE Publications Inc 


One Houston ыа, Austin, Texas 78753 
Phone (512) 837-2820 
Outside Texas call 1-800-531-5205 


Circle 160 on inquiry card. 


lems shortly after introduction. 

Radio Shack's exclusive marketing 
rights to the PC-1211 ran out in 
March 1981. Sharp has started 
marketing the Pocket Computer with 
the addition of a printer although 
Radio Shack will also offer a printer 
in the near future. 

Some observers of the personal 
computer market feel pocket com- 
puters are only a novelty—a fad that 
will soon pass. However, a number of 
companies seem committed to their 
development. Although presently 
limited in utility, pocket computers 
wil be a major factor in the 
popularization of personal com- 
puters. 

In the meantime, Sharp has aimed 
squarely at the small-business market 
with the recent introduction of the 
YX-3200. The system is being sold by 
720 Sharp dealers and will retail in 
the $6000 range. The powerful 
Z80-based system includes a 12-inch 
green-phosphor display (80-charac- 
ters) and two 5%-inch quad-density 
floppy-disk drives. Also included in 
the price is an Epson MX-80 printer 
(manufactured by a Japanese sub- 
sidiary of Seiko). An interesting 
sidelight is that the YX-3200 was 
designed in the United States—by 
American engineers. 

The marketing of the YX-3200 
system will also be an experiment. 
Sharp has projected sales of 5000 
systems by April 1982. It will be vir- 
tually the first computer system to be 
sold by persons who are not com- 
puter dealers. The majority of Sharp 
salesmen chosen to sell the system are 
office equipment dealers. As the 
small-business market continues to 
grow, we are likely to see more and 
more personal computer systems sold 
in this way. 

In the realm of the truly personal 
computer, the MZ-80 is perhaps the 
most interesting part of the Sharp 
line. Not currently available in the 
United States, it is one of the largest- 
selling personal computers in Europe 
and Japan. The MZ-80 retails for ap- 
proximately $900 with a calculator- 
style keyboard (not unlike the early 
PET), $1200 with a standard 
keyboard. It's an attractive machine 

Text continued on page 212 
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бізесізе Circuit Gellar 


by Steve Caren 


ou've talked about it, 
M thought about it. Now, 
ere are four books to help you 
do something about it! 
So, for your next microcomputer 


project... do it, and do it right. 
With the help of BYTE Books. 


| | | = r d 
Om a | 
sw ы "i [:— 2] Ee, 
eig |g |, "i t 
ы 1 НЕ L ШЕ! BL. H 


DIGITAL HARMONY 


by John Whitney 


А new synthesis of 
sight and sound 


Digital Harmony lays the 
foundation for the whole new 
field сі audio-visuol art made 
possible by microcomputers. 
John Whitney. a pioneer of the 
special effects technology 
used in STAR WARS and 2001: 
A SPACE ODYSSEV explains the 
speciat union of computer 
graphics ond music. His 
computer-generated visual 

art graphically depicts the 
laws of harmonic motion 
cammon fo all music. 


Digital Harmony includes a 
complete description of 
Whitney's computer, periph- 
erals, and film techniques, 
Colorful illustrations are in- 
cluded, as well as the program 
listings that generated them. 
The descripfions are sufficient 
for anyone to begin to explore 
this new territory as a com- 
poser and computer experi- 
menter - transforming the small 
computer Into an ideal instru- 
ment for creating compositions 
in aural and visuol art. 

John Whitney Is on the 
Faculty in the Department 
of Art at the University of 
Callfornia. Los Angeles. 


ISBN О-О7-О?ОО15-Х 
240 pages 
Led a 

over БО color 

photographs 621 95 


lysis 


бсо БА] 
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Cartwheels 


by Scott Kim 
Foreword by Douglas Hofstader 
Bockword by Jef Roskin 


Surprising symmetries in 
design and letterforms 


llusion. calligraphy... 
visual magic - Scott Kim's new 
book. Inversions. delights the 
eye and enchants the mind, 
Flea with intriguing designs, 
words that read the same right- 
side up and upside down. 
words within words, and un- 
expected symmetries, these 
composition: creote a fresh 
way to look at the alphabet. 
Тһе text includes the visual 
principles of symmetry, lettering, 
and problem solving that are 
basic to these images. Тһе 
outhor also draws parallels to 
related exercises in perception 
in such diverse areas as art, 
music, word play, and mathe- 
matics. Scott Kim's origina! 
inversion designs first appeared 
in Omni magazine. inspiring 
an overwhelming reader ге- 
sponse. An irresistable chol- 
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 
Scott Kim is a doctoral student 
in Computer Science at Stan- 
ford University and is a concert 
pianist and composer. 


ISBN О-О7-034546-5 
128 pages 

softcover 

over 50 illustrations 
ovailable summer 1981 


$8.95 


BRAINS, 
BEHAVIOR, 
AND ROBOTICS 


by James S. Albus 


Robotics design 
and applications 


This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con- 

trolling behavior, The author 
assesses behavior as a Pru 
of three hierarchies of 
computing modules: 

e memory modules 

e behavior-generating modules 
e sensory-processing modules 


A section on artificial inteli- 
gence ties this hierarchical 
model to vital computer 
science techniques such os 
planning, probiern-solving, 
machine vision, natural 
language understanding and 
knowledge representation. A 
closing section on robotics 
discusses the design consid- 
erations іп constructing a robot 
control systern fashioned after 
this model of the brain, and 
explores the current and 
potential use of robots In 
our environment. 

Dr. James S, Albus is Project 
Monager with the National 
Bureau of Standards. 


ISBN О-О7-О00975-9 
400 pages 
hardcover 

180 illustrations 


$15.95 


THE BRAINS OF 
MEN AND MACHINE: 


by Ernest W. Kent 


Human models for 
computer design 


When the "Brains of Men ond 
Machines" series of articles 

first appeared In BYTE 
magazine, the response was 
immediate and enthusiastic. 
Now Ernest W, Kent has expand- 
ed his Ideas about the brain 
into a full-length book, As 
researchers begin to unravel 
the mysteries of the brain's 
chemical, electrical, and 
synoptic circuitry, their findings 
are becoming immediately 
applicoble to advances in 
robotic behovior and computer 
design. The Brains of Men and 


' Machines “dissects” tha brain 


to provide new insights into 
computer design and artificial 
inteligence. 


It is one of the rare books that 
transcends disciplinary bound- 
aries. In it ће ever-increasing 
relationship between mon and 
machine is freshiy exomined - 
a relationship. Professor Kent 
concludes, that is today being 
reexamined in the light ot 
man's own neurological 
self-image. 

Dr. Ernest W. Kent 5 a 
Professor of Physiological 
Psychology ond Psyche 
pharmacology at the University 
of Шпоіѕ at the Chicago 


Circle Campus. 
ISBN О-О?-034123-О 
es pages 
ardcover 
Шшеітсһесі 61 5, 9 E] 


The BYTE BOOK Collection .................. 


Circle 40 on inquiry card. 


BASIC 

SCIENTIFIC Sus. vu. 
SUBROUTINES, 
VOLUMES 


1 AND 2 
by Fred Ruckdesche| Ин 


Valuabie programs for 
professional and hobbyist 


ты BAe atl 


Designed for the engineer, scientist, 
experimenter, and student, this series pre- 
sents а complete scientific subrautine 
package in BASIC 

e Volume | covers plotting. complex varl- 
ables, vector and matrix operation, 
random number generation, and series 
approximations. 

e Volume 2 continues with leost-squaras 
approximation, special polynomial 
functions, approximating techniques, 
optimization, roots of functions, inter- 
polation, differentiation, Integration, and 
digital filtering. 

These volumes feature routines written in both 

standard Microsoft ond North Star BASIC, 

extensive appendices, and subroutine 
cross-reterenes. 

Dr Fred Ruckdeschel is о Principal 
Scientist with Dynacomp, Inc. 


VOLUME 1 VOLUME 2 
ISBN О-О7-054201-5 |SBN O-O7-O54202-3 


336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Falt 1981 


$19.95 $23.95 


Pascal THE BYTE 
BOOK 


---- OF 


——- PASCAL 
Blaise W. Liffick, Editor 


A powerful, structured language 


Based on articles, language forums, and 
letters from BYTE magazine, this work (5 à 
valuoble software resource. Pascal con- 
tinues to be popular as a structured рго- 
gramming language. Written for both 
potential and established users, this book 
introduces the Pascal language and 
examines its merits and possible imple- 
mentctions. Featured ore two versions of a 
Pascal compiler, one written in BASIC and 
the other in 8080 assembly language: 

a p-code interpreter written In both Pascal 
and 8080 assembly language; с chess- 
playing program; and on APL Interpreter. 


ISBN O-O7-O37823-1 
334 pages 
hordcover 


$25.00 


Frais 


THREADED 
INTERPRETIVE 
LANGUAGES 


by Ronald Loeliger 


How to implement 
FORTH on your 280 


Threaded longuages (such as FORTH) are 
compact, giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in no 
other programming languages, This book 
develops an interactive, extensible 
language with specific routines for the Zilog 
28О microprocessor. With the core inter- 
preter, assembler, and dato type defining 
words covered in the text, (t is possible to 
design and implement programs for almost 
any application and equivalent routines 

for different processors. 


Ron Loeliger 15 a Senior Analyst with 
intermetrics, Inc. 


ISBN O-O7-O38360-X 
272 pages 
hardcover 

illustroted 


$18.95 


BEGINNER'S 


Py Peete sa ssec 


ens des: иал» GUIDE FOR 
эл. THE UCSD 
PASCAL 

' w Hog xg SYSTEM 


by Kenneth L Bowles 


The most popular Pascal 
version explained by its creator 


Written by the originator of UCSD Pascal 
System, this Informative book is an orlenta- 
tion guide to the UCSD Pascal System, For 
the novice, this book steps through the 
System, bringing the user to a sophisticated 
level of expertise. Once farnilior with the 
System, the reader will find the guide an 
invaluable reterence tool for creating 
advanced applications. The package offers 
programs which moy be run without 
alteration on: 
e DEC PDP-Tl or General Automation 
minicomputers 
e Western Digital Microenglnes 
е BOBO, 2085, 280, 6502, ВОО, 9900 or 
AM-1OO based microcomputers (includ- 
ing the рориіаг Apple i| and Radio Shack 
TRS-BO microcomputers) 


Dr Kenneth |, Bowles is Director of the 
Institute for Information Systems, University 
of California, San Diego 


ISBN ©-07-006745-7 
204 pages 
softcaver 


$11.95 


ағу? 


ғы pedes A 
erronea! wher? | 
Ы m UN | 


you JUST 13 «s 
BOUGHT PIE 
А PERSONAL mum 
WHAT? Т ccce y 


by Thomas Dwyer and Margot Crifchfield 


A Structured Approach fo 
Creative Programming 


intended for both the novice programmer 
and the expenenced computer enthusiast, 
this book presents practical ideas for 
personal computer use at home or at work 

Its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa- 
tion material, this book is an entertaining 
and resourceftul tool. There are over 60 
reody-to-use programs written in Microsoft 
and Level Il BASIC for the TRS-80 in the areas 
of educational games, financial record 
keeping. business transactions, disk- 
based files, and word processing. 

Dr Thomas Dwyer ts o Professor of 
Computer Science at the University of 
Pittsburgh 

Margot Critenfield is a doctoral student 
In Foundations in Education at the Univer- 
sity of Pittsburgh. 


ISBN O-O7-O18492-5 
343 pages 


softcover 
78 illustrations 


$11.95 


BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR YOUR 
6502 
PERSONAL 
COMPUTER 


by Kenneth Skier 


Creating programs for the Apple, 
Atari, Challenger and 
PET computers 


At last. о complete programming guide- 
book for owners of personal computers 
utilizing the 6502 microprocessor. A self- 
contained course in structures programming 
спа top-down design. this book presents 
a powerful set of tools for building an 
extended monitor, disassembier, hexadec- 
mal dump routine, and text editor programs. 
Programs are thoroughly explained. with 
clear instructions for modifications 

Kenneth Sker 15 а Systems Programmer 
for Wang Loborotores, Inc. and а Lecturer 
at MIT 


ISBN O-O7-057860-5 
440 pages 
sottcover 

illustrated 


$14.95 


stimulating, provocative, problem-solving 
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Cincwil Callan 


CIARCIA'S 
CIRCUIT 
CELLAR 


by Steve Ciarcic 


Practical uses for home computers 


Imaginative and practical, Clarcia's Circuit 
Cellor details a variety of microcomputer 
projects. A collection of the best articles 
from the populor series In BYTE magazine, 
this volume includes 

• D/A conversion 

e Programming EPROMS 

e AC remote-contraliad appliances 

* digitized speech 

е touch input video display 


Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and оп easy-golng style, 
Ciarcio presents nis maferiat In such a 
manner that even o neophyte need nct be 
afraid of if. 


ISBN O-O7-O] 0960-5 

125 pages 

softcover 

color photographs and diagrams 


$8.00 


CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUME Il 


by Steve Clarcia 


Гавр «Шагыл Thar: 
77%) 


More practical uses for 
home computers 


Composed of popular articles fram BYTE 

magazine, this volume fells how rnicro- 

computers can be uniquely Interfaced to 

ош environment Projects include 

е building a computer controlled home- 
security system 

® computerizing appliances 

e transmitting digital information over a 
beam of light 

е bullcing the Intel 8085 microprocessor 
system design КЇЇ 

e input-output expansion for tha TRS-8O 


ISBN O-O7-O10963-X 

224 pages 

softcover 

photographs and diagrams 


$12.95 


order now ... 
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MICRO- 
COMPUTER 
STRUCTURES 


by Henry D'Angelo 


Digital Electronics, 
Logic Design, and 
Computer Architecture 


Today. there is an Increasing dernand for 
computer users who are not only well-versed 
in software, but who can also maintain, 
modify, and design thelr awn hardware 
systems. 


This text introduces computer users with 
ittie or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
Interfacing. Helpful examples and end-of- 
chopter exercises further illustrate the 
various concepts presented, and a detalled 
bibliography provides additional reading 
opoortunities. As о resource and textbook, 
it will assist 
e programmers and systems analysts 
“ engineers and scientists 
e managers 
a students 


Detaled instructors Manual also available. 


Dr Henry D'Angelo is the Associate Dean 
of the Collage of Engineering and Professor 
ot Manufacturing Engineering at Boston 
University 


ISBN O-Q7-O15294-2 n Manual 
288 pages SBN О-О7-015298-5 
hardcover е 

314 illustrations 


available spring 1981 8.95 
$18.95 j 


BYTE Books' reputation is based 
on providing technically 
accurate, useful, and timely 
information. Established on the 
same principle as BYTE 
magazine, BYTE Book's evolved 
in response fo the rapidly ex- 
panding audience of home 
and business computer users. 
Computer professionals and 
enthusiastic newcomars need 
to keep pace with this 
unabated growth, this selec- 
tian of BYTE books can 

expand your library of knowt- 
edge and expertise. 


Name 


City 


TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 


EN 
70 Main Street 
Peterborough, New Hampshire 03458 


Address 


BUILD 
YOUR OWN 
280 
COMPUTER 


by Steve Clarcia 


Every step spelled out for 
do-it-yourself buffs 


For the engineer, computer technician, 
student, and anyone interested in bullding 

a computer rather than buying опе, this 
practical guide shows how to buld o work- 
Ing computer based on the Zilog 280 micro- 
processor Each computer subsystem is fully 
explained and supported by proven design 
ond testing information. The description 
focuses on а basic single-board micro- 
computer containing 

* easy expansion to include a video terminal 
а à | K-byte operating system 

e serial and parallel ports 

e hexadecimal display 

• avdio cassette mass storage 


Readers can modify the system to meet 
personal needs. 


Steve Сюгсіс is a Computer Consultont 
Electrical Engineer, and outhor of "Ask 
Byte" and "Ciarcia's Circuit Cellar" columns 
in BYTE magazine. 


ISBN O-07-010962-1 
330 pages 

softcover 

avoliable summer 1981 


$15.95 


ӛсе. 1 Лр 


a Check enclosed In the amount of 
zis * Bill Visa. Card Number 
Ge ° Bill Master Charge. Card Number 
« Expiration Date 


Include 75c per book to cover postage 


card number to: and handling. 

ЕКТЕ TITLE PRICE QUANTITY AMOUNT 
E£11^5 

70 Main Street 

Peterborough, 


New Hampshire 03458 


wt). 
| Үнү, 


um нә оңын ныне жәна ашына мына ышын a — жыла жын. нына ЫЫЫ жылын ЫНЫР онын ыны» кәне олы: ағла қын жыла шыла ына س‎ лы жола о ыу 


SHIPPING 
TOTAL 
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North Star Horizon 2 
2-84 Disk Drives 


ITHACA INTERSYSTEMS 2A 


2-В0А CPU 4 MHz 


32K Double Den 

Factory assem. & tested та ААМ 
Factory guaranteed 

List $3695 V l/O— with Interrupts 


FDCII Disk Controller 
20 slot motherboard 


CALL FOR PRICE— 
TOO LOW TO ADVERTISE! 


» 92697 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST ONLY PASCAL/Z -- THE FASTEST PASCAL $375 
HORIZON-2-64K-DOUBLE DEN $4195 $3062 2-8000 & CACHE BIOS—POWERFUL—PHONE 
HORIZON-2-32K-QUAD DENSITY $3995 $2916 8086 16 BIT CPU & SUPPORT CARD SEATTLE $695 
HORIZON-2-64K-QUAD $4495 $3281 CALIFORNIA COMPUTER 22104 ONLY $1795 
HORIZON RAM ASSM 18K =$279 32K = $479 
HORIZON RAM ASSM 48K = $679 64K = $879 M О Fi ЕР OW 8 33 D IS K 
HORIZON DISK DRIVE SALE 

DOUB DEN SAVE! $ 445 | 
NORTH STAR HARD DISK 18 Mb $5375 $3923 DISCUS 2D + CP/M® 600K ONLY $929 
NORTH STAR TIME SHARING MULTIUSER CALL DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1240 


ADD DRIVES 2D =$650 2 + 2 = $975 
2D-DUAL + CP/M® ONLY $1540 


FREE MBASIC FROM MORROW! 


SU PERBRAIN 


ZENITH 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4995 ONLY $3919 
CP/M® IS INCLUDED! 


SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64K А à T 4mHz WORD STAR $315 
$590 

SYSTEM MEMORY 84K BANK SELECT 
$740 — SPECTRUM $283 


SUPERBRAIN QD 64K 2-89 48K 
List $3995 only $2995 List $2895 only $2299 


ERMINALS Z-19 $725 


COMPUPRO SAVE 
ITHACA MEMORY 8/18-hit ВАК $845 EZ-CODER Translates English 1o BASIC 8 
INTE RTUBE Ili only $725 SEATTLE MEMORY 8/18 BIT18K $249 571 
ECOSOFT FULL ACCOUNTING PKG 


DYNABYTE COMPUTER—SAVE—PHONE 
EPSON MX-80—PHONE 


SSM KITS 2-80 CPU $221 $355 
VIDEO BAD VB3 4Mhz $412 BOX OF DISKETTES $29 


ANADEX PRINTER DP-9500-1 51349 SECRETARY WORD PROCESSOR 
ANADEX 9501 $1349 CAT NOVATION MODEM $189 The Best! $99 
GOFAST NORTH STAR BASIC 
3 МЕС РНІМТЕН %2639 ECONORAM 2A BK ASSM $179 — OPTIMIZER—FAST $71 
| TRACTOR, NSSE 1-22 & PO1 TERRIFIC PROGRAMS | Which Computers are BEST? 
ONLY $10. EACH BROCHURE FREE 
THIMBLE, | NORTHWORD $328 MAILMAN $248 North Ster Documentation refundabis 
RIBBON | inroman $411 wiHRZ $35 
DIP-81 $395 | rARBELL COMPUTER-PHONE 


TEC LETTER sq e 
American [5] m] Computers 


919-889-4577 КІМЕТТ DR. JAMESTOWN М.С. 27282 919-883-1105 


= CP/M Is a registered tradamark of Digital Research, Inc. 


AMERICAN SQUARE COMPUTERS BEATS ADY. PRICES 
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Text continued from page 206: 


designed with the consumer in mind. 
The keyboard, 10-inch black-and- 
white display, and a cassette recorder 
are all contained in a single compact 
package. The MZ-80 is based around 
a Z80 microprocessor and includes 
16 K bytes of programmable 
memory, Microsoft-compatible 
BASIC, a real-time clock, and 
sound/music capabilities. Dual 
5%-inch floppy-disk drives as well as 
a variety of printers are also being 
sold by Sharp in Europe and Japan, 
making the MZ-80 a powerful low- 
end business machine. 

Sharp officials deny there are any 
plans afoot to market the MZ-80 in 
the United States. My personal feel- 
ing is that it will make its appearance 
here soon. The existing Sharp dealers 
network is the ideal place to market a 
machine such as this—designed for 
the consumer. 


Hitachi 
Hitachi is yet another of the 
multibillion-dollar Japanese giants. 


1980 sales of $13.4 billion make it the 
fifth largest company in Japan. Long 
known for high-quality inexpensive 
consumer electronics equipment (sold 
under a variety of names in the 
United States), Hitachi seemed to be 
one of the first to plan a marketing 
strategy to crack the US personal 
computer market. The problem is 
that, until recently, it never became 
serious about the plan. 

Hitachi was one of the first 
Japanese companies to build a per- 
sonal computer. The HD46800 was 
announced in June 1978 and was a 
true home computer designed for en- 
vironmental control, menu and finan- 
cial planning, as well as burglar and 
fire alarm interfacing. But it was too 
much, too soon. The US personal 
computer market was then only 
beginning to develop with the in- 
troduction of the first Radio Shack 
TRS-80 models. 

Another major problem with 
Hitachi is the lack of a marketing 
organization in the United States, 
There seems to be little movement in 


the direction of developing опе. 
Lately, the company appears to be 
concentrating on large computers to 
compete in the IBM  mainframe 
market. Hitachi recently introduced 
the AS-9000 computer with features 
far and above IBM's largest computer 
at a comparable ргісе. But the lack of 
a US organization has hurt. The 
AS-9000 is being sold in the United 
States by National Advanced 
Systems—a company with a large 
amount of small computer ex- 
perience, Álthough the AS-9000 is 
receiving a very favorable response, 
service is already a major problem. 
Recently, Lockheed Dialog installed 
an AS-9000 in its well-known data- 
base system. It was learned recently 
that a strange bug caused the entire 
system to crash at random intervals. 
Servicing the А5-9000 required that 
engineers be brought in from Japan, 
an extremely expensive proposition 
for Hitachi. 

Even with the lack of a US 
organization, it seems certain that 
Hitachi will begin a major drive to in- 


Н онн Lee e tata" al. a ш; E 
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years worked 10 
retirement Denelits 


Many of the 50 million Americans who are covered by private pension plans think they'll automatically 
quallfy for benefits when they reach retirement age. 


They’re wrong! 


Every plan has requirements that must be met under the Employee Retirement Income Security Act. 
And the time to find out about those requirements Is now—even If retirement is 30 years down the road. 


There's a lot more to think about too. Does your plan permit early retirement? How much will your 
plan pay you? Will you receive a monthly payment or a lump sum? 


The U.S. Department of Labor has a free booklet that will help you answer these questions and a lot 


more. Send for It today. 


Write: Pensions, Consumer Information Center 
Pueblo, Colorado 81009 
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it wouldn't have taken seven days 


Learn SELECT in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capabilities of this system. There's 
nothing like it. 


Simply hit "С" and you'll be ready to Create a document. 
Key "|" and you'll be in the Insert mode. 
Key “М” and Move entire blocks of text... and key dozens more. 


That's all there is to it. You'll get all that word processing software promises... plus a 
few surprises. 


SELECT with SUPERSPELL .' The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key “5”. SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 


SELECT with SUPERSPELL ... just a little byte more... 


SELECT will run on any machine that uses CP/M or MPIM** or its derivatives. 
It needs 40K о! RAM and two disk drives. Special version now availabie for 
Radio Shack Mod (1° * * and Apple li**** 
* SELECT and SUPERSPELL are lradernarks of Select Intormaln Systeme Inc: 
** СРМ and MPIM ате Irademarks of Digitat Research 


*** A trademark of Tandy Corp. 
*»'* А tradomark of Appie Compuler Inc 


Ағат ағ аш шш на UA ЧАЧА. 
АҒ Ағ ас ИЕ ЕЕ О OOS 
INFORMATION SYSTEMS 919 sir Francis Drake Boulevard - Kentfield, California 94904 - (415) 459-4003 
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MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 


DIABLO 


TELEVIDEO 


$1959.00 


$2269.00 
$2499.00 
$2599.00 
$2599.00 


1640 RO 
1640 KSR 
1650 RO 
1650 KSR 


DEC 


ANADEX 


DP 9500 
DP 9501 
DP 9000 
DP 9001 


SOROC 


IQ 120 
IQ. 140 
16 135 


C. ITOH 
CIT 101 


ES Orden Send check io MICROMAIL P.O. Bo 


LA34 DA | TELETYPE 


$899.00 


$1299.00 
$1299.00 
$1199.00 
$1199.00 


$689.00 
$1099.00 
$849.00 


$1625.00 


x 3297, Santa 


$599.00 


$699.00 
$749.00 
$995.00 


630 


43 PF(TTL) 


$975.00 


TEXAS INSTRUMENTS 


810/2 


810/2 РКС 
(U/L, VFC, CP) 


$1549.00 
$1679.00 


DEC 


VT 100 
DEC LA 34AA 


NEC 


5510 $2395.00 
5530 $2395.00 


$1650.00 
$1050.00 


Ana, CA 92703. Beant ot company checks 


Tm Iwo weeks to clear Visa/MaslerCard ссср COD requires а 15% deposit Handling: Add 3% to 
less thar 5750. 2% (о orders 5751 - 52000, 1% ООО. NOTE: | 

waived on order pre-patd in advance "s ол Shipping: We ship FREIGHT COLLECT via UPS or Motor 

Freight Air and Express delivery w availab 


: MICROMRIL „ 
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lo orders over Hondlling charges are 


P.O. Box 3297 

Santa Ana, CA 92703 
Phone: 714/731-4338 
TWX: 910 595 1146 


troduce its personal computers here, 
The Hitachi BASIC Master Level Ш is 
now being sold in Japan and will 
probably soon be test-marketed in the 
United States. Based on a Motorola 
6809 microprocessor, the unit has 
Microsoft BASIC, 80-column text 
display, and high-resolution graphics 
with six colors available, The US 
price is expected to be in the $1500 
range. À special color monitor for 
ultra-high-resolution graphics is 
$900. 

Hitachi seems to be making a slow 
but steady penetration into the per- 
sonal computer market. Although it 
probably won't be a strong force in 
the US for a few years, Hitachi's 
heavy R & D expenditures and 
quality-at-low-cost reputation make 
it a strong long-term prospect For ma- 
jor US sales. 


NEC 

Nippon Electric Company is poised 
for a major move into the US com- 
puter market in both the personal and 
small-business markets. 

NEC's trump card is the PC-8001, 
the largest-selling personal computer 
in Japan (some 3000 to 4000 units are 
sold monthly) The details of the 
PC-8001 were covered in an article in 
the January 1981 BYTE (page 72). It 
was first shown at the 1980 NCC (Na- 
tional Computer Conference). In 
January 1981, it was featured at the 
winter Consumer Electronics Show. 
NEC's Consumer Electronics Divi- 
sion, based in Elk Grove Village, Il- 
linois, is now marketing it in the US 
through major personal computer 
dealers. The base price is $1295 with 
32K bytes of programmable 
memory. (А little-known fact about 
the PC-8001 is that it was jointly 
developed by NEC and an Arlington 
Heights, Ohio, company called Just 
Another Computer Company.) 

The major strength of the PC-8001 
is that it has something for everyone: 
dazzling color graphics for the con- 
sumer as well as strong computation 
power and a full line of peripherals 
for business people. 

The key to the unit's success will be 
its marketing. The NEC name is not 
well known in the United States and, 


THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


* TRS-80"* 15 A TRADEMARK OF TANDY CORP 


MONTHLY 
5 
lta NEWSMAGAZINE 
FOR TRS-50" FOR TRS-80” 
OWNERS 
OWNERS 


MONTHLY NEWSMAISAZINE 
Practical Support For Model I, II & III 


е PRACTICAL APPLICATIONS INOW IN OUR Ath YEAR 


" B U SI N ESS PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
* GAM B LI NG ” САМ Е5 PUE s AC mnt FINANCIAL APPLICATIONS PACKAGE 
• EDUCATION I-—— qu LL. 
* PERSONAL FINANCE AIL ү ЖЖ НН 
е BEGINNER'S CORNER » DISK FILES | 
* NEW PRODUCTS Сх. дейд 
е SOFTWARE EXCHANGE i 
* MARKET PLACE — M 
е QUESTIONS AND ANSWERS * BUDGET ANALYSIS (FOR BUSINESS AND HOME 
e PROGRAM PRINTOUTS » DUTCHING - THE HORSE SYSTEM THAT CANT LOSE 
.... AND MORE ros C балон 
. . AND MORE 


wou 
E your о ч {FIN CALC A Complete Financial Analysis Package Used 
ERE gsc -. Calculate Markup, Margin, Annuities, Compound Interest, Nominal 


And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
O^ Savings and Insurance, Percentage Difference Between Two Numbers, 
RE Amortization Schedule and More...... 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 


* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-Il Version). 


‘COMPUTRONICS: 


NEW TOLL-FREE 
50 N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10977 ORDER LINE HOUR | 
ONE YEAR SUBSCRIPTION $24 ........... (OUTSIDE OF N.Y. STATE) 24 ORDER m 
TWO YEAR SUBSCRIPTION $48 ........... (800) 431 -281 5 LINE 
SAMPLE OF LATEST ISSUE $4... ...... 

(914) 425-1535 


START MY SUBSCRIPTION WITH 1550Е, ,............. 
(#1 - July 1978 è #12 June 1979 e #24 July 1980 © 830 - January 1981) 


NEW SUBSCRIPTION.......... RENEWAL.,........ 
CREDIT CARD NUMBER mmm ————————EXF. DATE 
SIGNATURE. NAME 


МЕ  — 05 Á 1L É oo,  .—. 31  — — a „ a r y y ——— Ёк 
"е ADD $12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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MTI stocks 'em all 
for faster delivery. 


No hidden charges, Prices include delivery, 
Ask about our “GED " discounts. 
VISA and MasterCard orders accepted. 


VIDEO TERMINALS 


VT100 ПЕС оре 

vT132 DECscope 

ADM-3A {dumb terminal) п... 

ADM-3A* [dumb terminal) ............- "9 

ADM-5 (dumb terminal] „ааль 

ADM-31 (2 page buffer] 

ADM-42 {8 page Би ег avail.) ........... 

1410 (Hazeltine dumb terminal) .....,.- 

1420 (dumb terminal) 

1427 (Consul 580 & ADM-3A tomp.) 

1500 (dumb terminal) PT rT ieee 

1510 (buffered) 

1520 {buffered printer рогі) „2... 

1552 IV T52 compatible) ........... 
GRAPHICS тер чим 

VT100 with graphics pkg. .. — 

ADM-3A with graphics pkg... — 

ADM-3A* with graphics pkg. .......... н 


300 BAUD TELEPRINTERS 
LA34-DAÀA DEOCwriter IV ss. 
LA34-AA DECwriter IV Peake дету ubt ganged 
LA36 DEOwriter 11 1 ueae erani 
Teletype 4310 m 5 
Твівтуре 4320 „а.н 
Diablo 630 RO 
Diablo 1640 KSA., T—— PTT 
Diablo 1650 KSR m— ——HÓN nd 
TI 743 (portable) .. — 

ТІ 745 lpaort/bullt- in coupler]. 
ТІ 763 (port/bubble memory} 
TI 765 iport/bubble/h.i. coupler} „s.a 

600 BAUD TELEPRINTERS 
Т! B25 RO траст... 

Ti B25 KSA impact жа =н бе уа я уч аил pd va SED eq 
TE B26 RO Phg. .....................»....."--. 
Ti B25 KSR Pkg. жа bd وهم‎ bed © э پام‎ тебі «ауа a 4% 
1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) 2295 
LA 120-AA DECwriter ы (forms pka. | 2095 
LA 180 DECprinter | .. 2295 
TI 783 (porteble} 
TI 785 iport/built-in coupler]............. 
TI 787 iporuintarnal modem) puss» 
TI 810 RO impaet ....»ь............»-.... iis 
TI B10 RO Pkg. тазалары аңрызавзв у о ил E dubebOR 
TI 820 KSA impact ...........- 
ТІ Б) ИШ ———— ме 
ТІ 820 KSA Рр. esa 
id: Po oy | „онан 


2400 BAUD 
Dataproducts M200 (2400 baud) 


DATAPRODUCTS LINE PRINTERS 

8200 {300 LPM Бата) ................. — 8 

BE00 {600 LPM hand? .. 

2230 (300 LPM drum) ... TTE EM O 

2760 (600 LPM drum} ............—..» — 

12655 ا و e‏ ا کی د وی ها LPM drum) Фра‏ 900( 2290 
ACOUSTIC COUPLERS‏ 

Aid А242-А (300 baud orig. ) neat ttarra „os 

A/J 247 (300 baud orig.) ./.................. 

Aj) А0342 (300 baud orig. /ans.) ........ 

А/41234 (Уәйіс compatible) 

А/11245 (300/1200 Bell comp.) ........ 

MODEMS 

GDC 103A3 (300 baud Bel!) 

GOC 2025/T {1200 baud Bell) ........... 

GDC 212-А (300/1200 baud Ball) 

A/J 1256 (Vadis compatible] ............ 

Ald 1257 (triple modem w/phans) .... 975 

CASSETTE STORAGE SYSTEMS 

Tschyan 816 (store/forward) 1 

Techtran 817 ({store/for/speead UP} ses 

Techtran 81B (editing) ee 

Techtran 822 (dual) 

MEE 5009 (editing) „очень 
FLOPPY DISK SYSTEMS 


Techtran 950 (stora/forwerd) usse 
Techtren 851 (editing! 


Distributors, New York, New Jersey and Ohio. 
New York: 
516/482-3500, 212/896-7177, 518/449-5059 
Outside N. YS. 800/645-8016 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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at present, no large-scale organiza- 
tion exists to support it. However, 
NEC's marketing manager says the 
company will have a number of com- 
puter distributors and retail outlets in 
the near future. 

NEC is also aiming at the higher 
end of the small-business market with 
the Astra system, which is expected 
to be available soon. NEC Informa- 
tion Systems (Lexington, Massachu- 
setts) is marketing the system, with 
prices starting at $11,000. 


Casio 

Relatively small (by Japanese stan- 
dards) Casio is well known for its ex- 
tensive line of calculators (many sold 
under different brand names), Casio 
has had its ups and downs over the 
past few years and developed a per- 
sonal computer about three years 
ago. Although some were sold in 
Japan, the product was ahead of its 
time. 

Casio is about to make a major bid 
for the US personal and small- 
business computer market with the 
imminent introduction of the FX- 
9000P. 

The FX-9000P has a unique design 
with a built-in green phosphor 5-inch 
monitor (similar to the Hewlett- 
Packard HP-83 and HP-85). One of 
the most interesting features is the set 
of plug-in modules for programmable 
memory expansion, peripheral inter- 
face, and software in read-only 
memory. In addition, the unit will be 
one of the first to partially use CMOS 
memory (which doesn't lose data 
when the power is turned off), Ав 
CMOS prices continue to fall, more 
companies will incorporate this new 
technology in their computer designs. 

The big question mark about the 
FX-9000P is the price. Although com- 
pany officials were more than happy 
to talk about its capabilities, the price 
is something they refused to even hint 
at. The unit seems to be aimed at 
more specialized uses than personal 
computers made by others. It will 
probably be marketed for scientific as 
well as small-business uses—ag- 
gressive pricing, however, will make 
it attractive for lower-end uses, The 
best guess is that it will sell in the 
$1200 to $1800 range. 


Mitsubishi 
Another of the giant Japanese con- 
glomerates, Mitsubishi, builds 


everything from small consumer ap- 
plicances to jet planes. The company 
is one of the few that doesn't (at the 
moment) seem to be interested in the 
personal computer market, but its 
large mainframe systems make it the 
fifth largest computer company in 
Japan. 

Mitsubishi does have a US sub- 
sidiary which is working to market a 
high-end small-business computer. 
Melcom systems is expected to 
market the Melcom Model 18 soon, 
The system is already being sold in 
Tapan with prices starting at $18,000. 

Rumors about a Mitsubishi per- 
sonal computer are nonexistent, but 
the fact that it is developing a com- 
puter marketing network portends 
things to come. 


Seiko 

Best known for its line of watches, 
Seikosha Limited has been rumored 
for some time to be developing a low- 
end portable personal computer. 
Since 1979, the company has been 
selling a personal computer in Japan 
(with very limited success). The 
Seikosha 8500 uses two Intel 8085 
microprocessors, has a 12-inch video 
display, and comes with two 5%-inch 
floppy-disk drives. Chances are slim 
that this product will ever arrive on 
the American market. 

The hottest rumor, circulating for 
some time now, is that Seiko's low- 
end personal computer would have a 
"designer" look created by Pierre 
Cardin. At the winter Consumer Elec- 
tronics Show, Seiko displayed а 
number of products designed by Car- 
din. Conversations with Seiko per- 
sonnel brought out the fact that 
“other products” are under develop- 
ment and will soon be appearing 
here. 

Perhaps the biggest argument for 
an eventual Seiko push into the US 
personal computer market is the suc- 
cess of Seiko's Epson subsidiary, Ep- 
son printers are rapidly becoming 
more and more popular in the United 
States, with a sales and service 
organization that is building 
rapidly—an organization that could 


‘COMPUTROMNICS: 


e EVERYTHING FOR YOUR TRS-80* e ATARI* e APPLE* e PET* ө 


"TRS-80 is a trademark al the Radio Shack Division of Tandy Corp. - "ATARI із a trademark of Atari Inc. - “Apple is a trademark of Apple Corp. - *Pel В a trademark of Commodore 


BUSINESS PAC 100 
^." ДОО Ready-To-Run 


4 м... Prey back guorontee а 
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Software 


Business Programs 


(ON CASSETTE ОН DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance..... Accounts Receivable.... Accounts Payable..... 


59 WACC Weighted average cost of capital 
BUSINESS 100 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
| RULE?8 Interest Apportionment by Rule of the 7B's 63 FINRAT Financial ratios For a firm 
2 ANNUI Annulty computation program 64 NPV Net present value ol project 
3 DATE Time between dates 65 PRINDLAS Laspeyres price index 
4 DAYYEAR Day of year a particular date falis on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 68 TIMETR Time series analysis linear trend 
? DEPRSL Straightline depreciation 69 TIMEMOV Time series analysis moving average trend 
B DEPRSY Sum al the digts depreciation 70 FUPRINF Future price esürnation with inflation 
9 DEPRDB Declining balance depreciation 71 MAILPAC Майға list system 
10 DEPRDDB Double declining balance depreciation 72 LETWRT Letter writing system-links with MAILPAC 
{1 TAXDEP Cash flow vs. depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Prints NEBS checks along with daily register 74 LABELI Shipping label maker 
13 CHECKBKI Checkbook maintenance program 75 LABEL2 Name label maker 
14 MORTGAGE/A Mortgage amortization table 76 BUSBUD DOME business bookkeeping system 
15 MULTMON Computes time needed for money to double. tripie, etc 77 TMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Determines salvage value of an investment 7B ACCTPAY {п memory accounts payable 
17 RRVARIN Rate of retum on investment with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate of retum on investment with constant inflows 80 INVENT2 іл memory inventory control system 
19 EFFECT Effectve interest rate of a loan 81 TELDIR Computerized telephone directory 
20 FVAL Future value of an investment (compound interest) B2 TIMUSAN Time use analysis 
2| WAL Present value of a future amount B3 ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on а loan 84 ACCTREC in memory accounts receivable system-storage ok 
23 REGWITH Equal withdrawals from investment to leave 0 over B5 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discours analysis 86 РАҮМЕТ Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities B8 ARBCOMP Arbitrage computations 
27 MARKUP * Markup analysis for items 89 DEPRSF Sinking fund depreciation 
28 SINKFUND Sinking fund amortization program 90 UPSZONE Finds LIPS zones [rom zip code 
29 BONDVAL Value of a bond 91 ENVELOPE Types envelope including retum address 
30 DEPLETE Depletion anatysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSFILE Insurance policy file 
32 STOCVAL 1 Expected retum on stock via discounts dividends 94 PAYROLL2 in memory payroll system 
33 WARVAL Value of а warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of a bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH Computes alpha and beta variables for stock 98 SALELEAS Sale-leaseback analysis 
37 SHARPE | Portfolio selection model-i.e. what stocks to hold 99 RRCONVBD investor s rate of retum on convertable bond 
38 OPTWRITE Орюп writing computations 100 PORTVALS Stock market portfolio storage-valuation program 
39 RTVAL Value of a night OF 2S Дь "Р дь РЬ ЧЛ ЧЛ ЧР AF AF 4 чь Р ь Р ль Ч сь ЧР аъ ЧР Va T aa PaP aa T aa Ta ЧР дь ЧР iiid 
40 EXPVAL Expected value analysis » NEW 
41 BAYES Bayesian decísions 4 
42 VALPRINF Value of perfect information L] CASSETTE VERSION 999.95 TOLL-FRE 
43 VALADINF Value of additional information : O DISKETTE VERSION 899.95 Е 
44 UTILITY Derives utility function E 
45 SIMPLEX Linear programming solution by simplex method ‘0 ТИ8-80" MODEL П VERSION $149.95 (OUTSIDE ОЕ 
46 TRANS Transportation method for linear programming 
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48 QUEUE! Singie server queueing (walting line) model 4 ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
49 CVP Cost analysis А ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 
50 CONDPROF Conditional profit tables - 
51 OPTLOSS Opportunity loss tables 4 А i 
52 FQUOQ Fixed quantity economic order quantity model И 
ar 8 в с HOUR 
NAME DESCRIPTION р MAATMERAATKLA, AA CATCRE SERTE 7 Р ORDER 
53 FQEOWSH As above but with shortages permitted р 24 
54 FQEOQPB Аз above but with quantity price breaks - 50 М. PASCACK ROAD LINE 
55 QUEUECB Cost-benefit waiting line analysis 4 SPRING VALLEY, NEW YORK 10977 35 
56 NCFANAL Net cash-flow analysis for simple investment $ 4 425-1 5 
57 PROFIND Profitability index of a project (91 ) 
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ATARI 

400 w/16K ......... 
800 w/16K ...... m 
810 Disk Drive . 


We'll meetor beat 
any advertised price. 


[ГД] cian 


HP-85A w/T6K ..... , 32697” 


NEC 


5510-2 w/Tractor ...*25509? 
5520-2 w/Tractor ...*285)° 


„$ 126% 
мое | ome 5 199% 


"ыза д 5 404% 


T 31450" 


Northstar, Altos and Zenith 
All 25% Discount 


LO-BALL COMPUTERS 
7677 S.W. Cirrus Dr. 
Beaverton, OH. 97005 


TO ORDER 
CALL (503) 641-0211 


| 
Ordering Information: For fastest ser- | 


| vice, send money order, cashier's 
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check or bank wire. Visa and MC | 


orders, add 3%. Personal checks 
accepted (allow minimum 10 days to 
clear). Hours 9-5, M-F. 


Call for our Free Catalog. 
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easily handle personal computers. 


Matsushita 

Matsushita is one of the largest 
manufacturers and marketers of con- 
sumer electronics products in the 
world, with 1980 sales of $13.7 
billion. In the United States, the com- 
pany is best known for the Quasar, 
Panasonic, and Technics brands. Its 
US marketing organization and ex- 
pertise are formidable. 

Apparently, the company’s first 
thought about entering the US per- 
sonal computer market was to ap- 
proach it in a very different 
way—namely, the Panasonic and 
Quasar hand-held computer, in- 
troduced officially at the winter Con- 
sumer Electronics Show. (See BYTE 
January 1981, page 34.) 

Persistent rumors exist in the in- 
dustry that Matsushita is having 
second thoughts about the hand-held 
computer in its present form. Release 
dates have already been pushed up a 
few months, lending credence to the 
rumor that the product will undergo a 
major redesign. Meanwhile, there are 
reports that the company is hard at 
work on a full-sized personal com- 
puter in the $1000 range. 

IBM obviously respects the 
resources of Matsushita in the small 
computer field; Matsushita officials 
recently admitted they were ap- 
proached by IBM to build a personal 
computer for the US giant. Sources at 
both companies say nothing came of 
the meeting, but, in fact, Matsushita 
and IBM having been working for 
some time on a joint project to pro- 
duce a series of personal computers 
bearing the IBM logo. Code-named 
"Go," the project now seems to have 
been suspended, (See the editorial in 
last month's BYTE.) 


бога 

Although virtually unknown in the 
United States, this small company 
based in Tokyo is planning a major 
push into the US market. Sord 
designed and markets the M100 com- 
puter in both Europe and Japan. 
Some 1800 units were reportedly 
shipped to Europe in 1980. They are 
evidently being sold under another 


name because dealers contacted in the 
United Kingdom had never heard of 
therm. 

Most Japanese companies are 
secretive, but Sord stands out as one 
of the most tight-lipped. 1 was con- 
sistently unable to contact company 
officials and letters went unanswered. 
Consequently, details of the M100 are 
not available. 

There are, however, persistent 
rumors that the company will appear 
suddenly in the US with a strong pro- 
duct, marketed well. 


Other Companies 

А number of other Japanese com- 
panies are working on personal and 
small-business computers designed 
for the United States market. In most 
of the following cases, little if any 
details are available. 

Sony recently admitted it is design- 
ing a personal computer which will 
either interface with or be designed 
around its recently introduced 
TypeCorder portable typewriter 
(which fits in a briefcase and stores 
text on miniature tape cassettes), 
Sony has what is probably the most 
formidable marketing/service 
organization of any Japanese com- 
pany in the United States. More im- 
portantly, the Sony name is 
synonymous with high quality and 
innovative technology. 

Expect the introduction of a Sony 
personal computer within a year. It 
wil probably be unlike any other 
product now on the market and will 
use Sony's new 3-inch disks. 
Reported problems with quality con- 
trol on the disks may, however, delay 
the process. When the unit does ap- 
pear, it will certainly give both US 
and other Japanese computer makers 
a run for their money. 

OKI is expanding its US marketing 
and service network and quietly 
showed its OKI IF800 at the winter 
Consumer Electronics Show. The 
OKI IF800 is now being sold іп Japan 
(for approximately $8000) and is a 
strong seller for small-business ap- 
plications. 

Toshiba is working on small com- 
puters but doesn't seem to be in- 
terested in either the US or Japanese 
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NEECO 


Ск commodore 
16K B (16K RAM-40 Column) - Lim. Qty ............................... $ 995 


32K B (32K RAM-40 Clm.) - Lim. Qty .... теза + виваФфнваттакотф ева рр а ‚ $1295 
MULTI-CLUSTER 4016 (16K RAM 4.0 Basic-40 Clm.) ............ ES yT 
For Commodore Systems. allows 3 4032 (32K RAM 4.0 Basic-40 Clm.) ...... ОЕ аа өз кера cata 5%» EE 
CPU's (Expandable to B) to access a 8032 (32K НАМ 4.0 Basic-80 Clm.) ............................... 4... $1495 
single Commodore Disk. 8050 Dual Disk (1 Meg Storage) ...... — — —— а нье оь. ТРЕ 
MULTI-CLUSTER (3 CPU's) 4040 Dual Disk (343K 510гаде).................................... .. 81285 
8010 IEEE Modem..... ere re —— С 
C2N Cassette Drive ........................... ——— С 
CBM - IEEE Interface Cable ............................ —— К. 
IEEE - ЕЕЕ Interface Cable..... — — ee ا‎ ee 5 50 
VIC 20 Home/Personal Computer............ TTE EE ETT (cea wii pl oa $ 295 
ALTOS 
ACS 8000-2 БАК 1M ................. — ММТ 
ACS 8000-15 64K 1M .......... TERM —— —————— E — 
ACS 8000-6 208K 14.5M ............ ————— a — 510490 
ABS 0000-7 20®@К290М ..........................›...„..„„..„„„. "МИ! | 
ACS 8000-10 208K 10М................... ——— 8.44... $ 8500 
ACS B000-10/MTU .......... ih oaks: EEE е инан «ake ve» $10990 
NEC SITNWBITEN PRINTERS 
5530 (Parallel) ............... p T OT aa MM «+ $3055 
EPSON PRINTERS its gene ie mmc 
МХ-80 PRINTER ............................. IIT Pu ^ rl L...... suum rere enatis net nnnm com $3415 
ИЛЕС. aie oni pul inni ena ns nin ER rasa вое 45 $745 Tractor Option ................ . m rodent, 8-4 $ 225 
MX-100 ..... sa IER ES. V UM Vesti eu vA o i $ 945 
MX-70 4 535 »8—5/58523 9$ 9*9? kk à*5495 "V4 9 5^8 EX?» $$ 6$ "5&9? *8 tbt teaa $ 459 
INTERFACE CARDS 
T vo Pme OO sss cna $ 75 APPLE 
B150 (2K Buffered Н8-222}.............................. $ 150 wales 16К APPLE і» ........ $1330] 
аа. нн TT $ 55 "ME 32K APPLE ll» . ... $1430 
ТЛ арай) .4.,5.......-.......... WU HE $ 85 ES ASK APPLE ll* ........ $1530 
8230 (Apple Card) ........ о е САЛЫН AM E $ 25 APPLE DISK w/3.3 DOS . $ 650 
8220 (TRS-8B0 Cable) ........ eene nnn A RIT M $ 35 APPLE DRIVE Only ...., $ 490 
APPLE Ill 128K - In Stock! 
DIABLO 630 PRINTER "Мий, оо, 
DIABLO 630 - Serial - RS-232. .... .......... лт ағ. $2710 ی‎ > - 
ТТ ШИТ soise cnr eiin — e . $ 250 
AMDEK MONITORS INTERTEC COMPUTERS 
Video 100 127 BW... .$ 179 64K Superbrain 
Video 300 12" Green ....... $ 249 (360 Disk Storage). CP/M"*,, . $3495 


Color | 13" Low Res .......$ 449 64K QD Superbrain 
Color 11 13" High Res .....,5 999  (700K Disk Storage), CP/M "^... $3995 


*CP/M is a registered trademark o! Digital Research. 


ATARI COMPUTERS | PROFESSIONAL 

Atari 400 (18K RAM) ........... Li. 

Atari 800 (32K RAM) - good thru 8/31 . sanaaa 91080 SOFTWARE 

Atari 410 RECORDER ...................... .$ 89.95 WordPro 18K ............ $ 2905 

Atari 810 DISK DRIVE ..... — 2-......9 999.95 WordPro 3 (40 CIm.}I6K ....$ 199.95 | 
WordPro 3».............. 5 295 

NEECO carriesall available ATARI Software and Peripherals. WordPro 4 (80 Clm.) 32K .... $ 375 
WordPro 4+.............. 6 450 


JUST А SAMPLE ОҒ THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-РАБЕ CATALOG. 
WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR “IN STOCK" CONDITIONS. 
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679 HIGHLAND AVE. Telex: 951021 tun Si REARS 
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System Log 


Diagnostics Il is SuperSoft’s expanded Diagnostic package. 
Diagnostic 11 builds upon the highly acclaimed Diagnostics |. It will test 
each of the five areas of your system: 


Memory Terminal CPU 


Every test is expanded. 


Every test is "submit'-able. A “submit” file is included in the package which 
"chains" together the programs in Diagnostics 11, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for exampie over night testing. Terminal test is now generalized for most crt 
terminals. А quick-test has been added for quick verification of the working 
of the system. 


Printer Disk 


The memory test is the best one we have encountered. | has new features, 
including: 

a default to the size of the CP/M Transient Program Area (ТРА) 

* printout of a graphic memory map a burn tn test 

e bank selection option ғ memory speed test 
Diagnostics-ti still includes the only CPU test for 8080/8085/Z80. 


А Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 


And, as with all SuperSoft products, a complete online HELP 
system and user manuel is included. 


Price: $100.00 (manual only): $15.00 


Requires: 32K CP/M 
CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 
Mod Il, Vector MZ, Superbrain DD/QD 


All Orders and General information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 


(answered only when technician is available) 
CPIM REGISTERED TRADEMARK DIGTAL RESEARCH 


SuperSoft 
First in Software Technology 
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personal and/or small-business 
market at this time. The only small 
computer product it is currently of- 
fering is а one-board uncased 
machine with BASIC and a keyboard 
that's mainly designed for develop- 
ment work. 

AI Electronics Corporation and 
Logic Systems International are two 
small companies, based in Tokyo, 
which seem to be quietly working 
behind the scenes. Both ship about 
2000 personal computers a year to 
Europe—where they are packaged 
and sold under different names. In the 
Japanese tradition of secrecy, details 
on their products are unavailable; 
however, watch for the names, 
possibly in conjunction with US com- 
panies. Rumors persist that both 
companies have had major discus- 
sions with US companies regarding 
the marketing of their personal com- 
puters in the United States. 

Finally, Sanyo has exhibited some 
personal computer prototypes at 
Japanese trade shows, but seems to 
have put the project on a back burner 
for the time being. 


Summary 

The Japanese personal computers 
are impressive machines at highly 
competitive prices. However, the 
outlook for American computer 
manufacturers is not entirely grim. 
There is little if any chance that the 
influx of Japanese products into our 
market will have anywhere near the 
same effect Japanese automobiles and 
steel have had on those US markets. 
The American computer industry is 
far from being the mature and top- 
heavy group that the auto and steel 
industries are. The United States 
developed the computer and that 
development continues to move for- 
ward at a dizzying pace. 

In fact, the influx of Japanese per- 
sonal computers is likely to further 
spur the domestic computer makers. 
Their highly experienced marketing 
and product-development groups are 
poised to give the Japanese products a 
run for their money. The bottom line 
seems to be that the "Japanese Com- 
puter Invasion" will result in better 
products and lower prices for con- 
sumers. il 


If you can't find the right program 
it probably hasn't been written. 


As the world’s largest publisher of : 
professional software for micro- 
computers, Lifeboat Associates offers | & 
the largest selection of state-of-the-art \ 
programs. Ánd our new catalog has 
more to offer than ever. We also add the 
crucial dimension of after-sales service 
and full support to everything we sell. 


їп our new catalog, 


Order your free catalog today =" 
Our catalog contains full descriptions and specifications of the following: 


DISK OPERATING SYSTEMS 
CP/M CONFIGURED FOR 
APPLE Il 


DATAPOINT 1550/2150 
ICOM MICRO DISK 
ICOM 3712 

ICO 


MITS/À 

MOSTER jns 

ROATH STAR 

05! C3 

051 C38 

051 Cac Prime 

TRS-80 MODEL tl 
МР/М FOR INTEL MDS 


HARD DISK INTEGRATION MODULES 


CORVUS WITH APPLE I SOFTCARD 
CORVUE WITH 5100 AND TRS-80 


MODEL 
ІСОМ 45tt/PERTEC 03000 
KONAN PLUS CDC PHOENIX 


ХСОМР 5M/S PLUS CDC PHOENIX 
XCOMP DFCIO FOR PERTEC 03000 


SYSTEMS TOOLS 
BUG AND uBUG 


XMACRO- -86 
280 DEVELDPMENT 
PACKAGE 


2510 


ORDERING INFORMATION, COMPUTERS 


SUPPORTEU INCLUDE: 
ADDS Multreisicn 

AVL Eagle 

Attair 8800 


A195 

Apple CP/M 13 Sector 

Apple CP/M 16 Sector 

BASF System 7100 
Blackhawk Micro polis Моа il 
CDS Versatile 38 

CDS Vergatile d 

Columbia az Products 
COMPAL- 


055М Backup 

Cromenco System 3 
Cromenco System 2 5055 
Cromenco System 2 0055 
Cromence ps 2 0005 
Datapoint 15 


Delta Systems 
Dig- Log Microterm 11 
Digital Microsystems 
Durango F-85 


M 3812 
ee _— 03000 
VICHOPOL IS FLOPPY DISK 


51р 

195-20 MODEL И 
CP/M 
CUSTOMIZATION 

UNLOCK 

WORD-MASTER 

ХА5М-18 


0/2150 Single Sided 
Datapoint 1550/2150 Oouble Sided 


TELECOMMUNICATIONS 
BSTAM BSTMS 


LANGUAGES 
ALGOL-80 muSIMP 
APL/VBO NEVADA COBOL 
BASIC-80 PASCAL'M 
(COMPILER) PASCAL: MT 
ASIC-BO PASCAL/MT + 
(INTERPRETER) 


805 C COMPILER 


TINY-C TWO 

W'SMITHS C 
JRT PASCAL COMPILER 
muLiSP XYBASIC 


MOBS DRS 
MDBS.RíL 
М/50ЯТ FOR 


BASIC UTILITY 
DISK 

DATASTAR 

ҒАВ5 

FORMS 1 FOR CIS 

FORMS 2 FOR CIS 
COBOL 

MAGSAM Ill 

MAGSAM IV 


STRING BiT 
STRING AÜ 
SUPER-SDRT 
ULTRASDRT 11 


MAGIC WAND 
LETTERIGHT 

MICROS PELL 
SPELLGUARD 


TEX 
TEXTWRITER ti! 
WOROSTAR 
WORDINDEX 


DATA MANAGEMENT PACKAGES 


CONDOR MDBS 
HUBS MDBS ORS 


CBS SELECTDR IV 
SELECTOR I/i-C2 


Exidy Sorcerer + Lifeboat CP/M 

Exidy Sorcerers + Exidy CP/M 

Heath HB + H17/H27 disk 

Heath HB9 + Litebaa! CP/M 

Health HB9 + Magrolia CP/M 

Healh H85 + Heath CP/M 

Helios 1 

ICOM 2411 Micro Floppy 

ICOM 3712 

ICOM 3812 

ICOM 451 5440 Cartridge CP/M 4 
ICOM 4511 5440 Cartridge CP/M 2 2 
MS 5000 


-80 
156 Intecolor 8063/8360/8963 
interisc Supertrain 005 0 1 
Inierlec Superbrain DOS 0 5 
ітеніес Superbram DOS 3 a 
Intertec Superbrain OD 


LANGUAGE AND APPLICATIONS TODLS 


WORD PROCESSING SYSTEMS AND AIDS 


GENERAL PURPOSE APPLICATIONS 


For a Кее catalog, mail cou 
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MAILING ADDRESS (PTREE 
MAILMERGE FOR WORDSTAR 


NAD 
POSTMASTER 
BUSINESS APPLICATIONS 


GENERAL LEDGER (556) 
GLECTOR FOR SELECTOR ІН-02 
INVENTORY (PTREE) 
INVENTORY (SSG) 

PAYROLL (PTREE) 

PAYROLL (550) 


NUMERICAL PROBLEM-SOLVING TOOLS 


ANALYST STATPAK 
ЕРІ. Т/МАКЕН 
ІНЦМАТН 


OTHER SPECIALIZED APPLICATIDNS 


PAS-3 MEDICAL 
PROPERTY MANAGEMENT (PTREE) 


BOOKS AND PERIODICALS 


APL—AN INTERACTIVE APPROACH 

ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE-CBASIC 

B080/280 ASSEMBLY LANGUAGE 

THE CP/M HANDBOOK 

THE € PROGRAMMING LANGUAGE 

CRASH COURSE IN MICROCOMPUTERS 

FIFTY BASIC EXERCISES 

GENERAL LEDGER-CBASIC 

INTRODUCTION TO PASCAL 

LIFELINES 


Micromation 

Micropolis Mod | 

Micropalis Mod II 

Marrow Discus 

Mostek 

NEC PC-8001 

North Star Single Densit 

North Star Double Densi 

ig Siar Quad i 

БЕ ас Micropolis Mod | 

Оћо پا ر‎ C3 

OKI IF- 

Опух C001 

Pertec PCC 2000 


RAIR Single Density 

RAIA Doubie Density 
Research Machines 5 25 yn. 
Research Machines 8 in 
SD Systems 5 25 in 

SD Systems 8 In 

Sanco o 5 2518 


n to Lifeboat Associates, ot 
1651 Third Avenue, New York, NY 10028. 
Or call (212) 860-0300. Telex 640693 (LBSOFT NYK) 


THE PASCAL HANDBOOK 
PASCAL USER MANUAL AND REPORT 
PAYROLL WITH COST ACCOUNTING- 


CBASIC 

STRUCTURED MICROPRDCESSOR 
PROGRAMMING 

USING СР/М-А SELF-TEACHING GUIDE 


ACCESSORIES 


C 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 


Program names and computer names are 
generally trademarks or Бегуісе marks ol 
the author or manutacturing company 


All soltware products have specific 
requirements for hardware and additional 
associated soltwere (e g operating system 
or language) 


MI products are subject lo terms and 
conditions of sale 


Prices and specifications are subject to 
change without notice. 


Alt Lileboat soltware reguires CP/M untass 
окпеге |52 stated 


Copyright © 1961 Lilaboal Assocrales No 
portion of 1845 advertisemen) may be 
reproduced wilhaul prior permission. 


ТІР 

TAS-80 Model | STANDARD 
TR5-80 Model | + FEC Freedom 
TR5-80 Model | + Micromation 
TAS-80 Model | + Omikron 5.25 in 
TRS-B0 Model І + Omikron 8 in 
TRS-80 Model | + Shutlleboard 8 in 
TAS-80 Model і 

TRS-BO Model I!) 

Vettor MZ 

Vector System 2800 

Vector System B 

Vector МІР 

Vista У-808 25in Single Density 
Vista V200 5.25 in Double Densily 
Zenith 289 + Zenith CP/M 

Zenith 289 + Lileboal CP/M 
Zenith 289 + Magnolia CP/M 


SS = single sided SO =single dansily 
00 = double sidad Of = double density 


The fist ol avausble larmats ts subjact to 
change without notice In case ol 
uncertamly. call to conlirm Ihe lormal code 
for any particutar eQuipmeat 


b 8/2 
E 09424 Meca Delta- 5 25 ın 
LIFEBOAT WORLOWIDE —— 
4 Liteboal Associates, Lid Lifeboat Associates GmbH intersalt GmbH абод! Assaciales., 
wr Jo өлігіне ох 1 PO Box 168, Aegeristrasse 35 Schiossgartenweg 5 10. Grande Rue Charles de Gaulle 
Тс т, Tokyo, 105 Japan Ln eU. Pops Ed pvo Roe Eo witzerland ee ng. W Germany Eg Anaren France 
“0 ы p- t 
Telex: 2422723 (ASRTYDJ) Tejas: 893709 (LBSOFTG) Telex. 565265 {MICO CH) Telex. 5213643 (ISOFD) Tetes: 250303 {PUBLIC X PARIS) 
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PRINT NEATLY 
SOWE KNOW 
WHERE TO SEND 


YOUR CHECK. 


Buying new software is the pits, 
isn't it 

You read an ad and it sounds 
terrific, so you ask around, then buy 
the manual. 

So far, so good— so you spring 
several hundred dollars for the 
package. 

And it does exactly what they 
said, But to get exactly what you 
want, you're going to have to change 
the way you run your business. Or 
go through so much hassle that 
you re not sure it's worth it. 

So you grit your teeth and suffer, 
or put it on a shelf to gather dust. 

Sounds familiar, doesn't it? 

But there is at least one known 
exception: an exceptional DBMS 
called dBASE II. 


For database fans, an offer 
you shouldn't refuse. 


dBASE II is the only high- 
performance relational Database 
Management System for micros. 
And it's the only DBMS that can 
help you get the DBMS that's right 
for you, no matter which DBMS 
you may want. Here's how: 

If you have a 48k micro with 
CP/M, send us its model number 
and the size of your drives along 
with $700 (CP/M 86 version soon— 
call if you can't wait). 

We'll send you a copy of dBASE II 
that you can run on your system, 
solving your problems your way, 
for 30 days. Then just send every- 
thing back and we'll return your 
money, no questions asked. 

During that 30 days, you can find 
out how much a real database 
management system can do for you. 
How it will affect your operations. 
ExacHy what you want done. And 
precisely how you want to do it. 

Then even if you go for some 
other system, you'll be an informed 
buyer. 

And it never hurts to know what 
you're doing. 


Circle 26 an Inquiry card. 


IBM just caught up. 
бо can you. 


With dBASE II, you'll get the 
same kind of system for your micro 
that IBM introduced a few months 
ago for their mainframes. 

It's a relational DBMS, and that 
makes it different from any other 
micro system you've ever seen. 

In a relational database, the data 
is organized as simple tables, with 
records as the rows and the data 
fields as the columns, much like your 
data is organized now. Data rela- 
tions are logical, so that you can 
zero in on the specific information 
you want without knowing a thing 
about the pre-defined sets, pointers 
or other cumbersome structures of 
hierarchal and network DBMS's. 

And unlike file management 
systems, dBASE II gives you pro- 
gram and data independence. You 
can change your database structure 
without re-entering your data and 
without reprogramming, or change 
some or all of your programs with- 
out touching your database. And 
the same database can be used for 


any number of different applications. 


dBASE П is a stand-alone 
applications development 
system. 


You don't need an extra support 
language, because dBASE II comes 
with its own Applications Devel- 
opment Language (ADL). With ADL, 
you can use simple English-like 
statements to manipulate your data, 
or use built-in structured constructs 
to prepare sophisticated applica- 
tions packages. It's simple and easy 
to use, yet extremely powerful. 

You create a new database and 
start using it in a minute or less, 
Just type CREATE, then respond to 
system prompts to name the file and 
define the fields. Now enter the data. 

Add data to an existing database 
instantly, whether your file has 


Ashton-late 
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10 records or 10,000 records, by 
typing APPEND, then entering the 
information. 

UPDATE, MODIFY, JOIN and 
REPLACE whole databases or 
individual records and characters. 

Add or delete fields in your data- 
base structure without re-entering 
all your data. 

And with dBASE П, it's easy to 
get information out once you've put 
the data in. 

Do automatic calculations on 
fields, records and databases with a 
few keystrokes. 

Organize months' worth of data 
in minutes with REPORT (printing 
optional), and get your reports 
today instead of tomorrow. Use 
the built-in SORT, with single or 
multiple keys. Or INDEX your 
data, then FIND it in seconds, even 
with floppies. 

You can use dBASE II inter- 
actively or store a sequence of com- 
mands to automate your accounting, 
billing, mailing lists or whatever 
data you have to manage. 


You'll wonder how you 
managed without it. 


dBASE II is the most powerful, 
easiest to use DBMS you can get for 
a micro. 

And instead of poring over the 
manual, you can run it hands-on, 
in-house to see exactly what it can 
do for you. Try it. 

What have you got to lose? We 
even provide the label so you can 
send it back. 

Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. 
(213) 666-4409. 
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— Con- 
frontation: The battle 
lines are being drawn be- 
tween small-computer sup- 
pliers and long-established, 
large-computer companies. 
Expect the first skirmishes 
next year. On one side are 
the microcomputer manu- 
facturers led by Tandy Cor- 
poration, Apple Computer 
Inc, and Commodore Busi- 
ness Machines, On the 
other, there's IBM, DEC 
(Digital Equipment Corpora- 
tion) HP (Hewlett-Packard), 
Xerox, and Data General, 
What is at stake is a market 
estimated at 300,000 units 
(not including sales to home 
users) that should exceed $1 
billion in sales in 1982. 

Here's what's happening: 
the small-computer makers 
are introducing larger sys- 
tems, while the large-com- 
puter makers are bringing 
out smaller systems. The 
small-computer makers are 
expanding and strengthening 
their marketing and distribu- 
tion channels, while the 
large, established com- 
panies are crowding into the 
retail area with their own 
stores and the same outlets 
that the small-computer 
makers have been using. 
Therefore, both groups will 
soon be competing in the 
same price/performance 
areas. 

А third factor that should 
become a significant pre- 
sence in the market next 
year is the Japanese. They 
are expected to concentrate 
on the small-business mar- 
ket, at this time. 

The key to success will be 
product marketing and dis- 
tribution, rather than tech- 
nology —ask ІВМ. While 
other manufacturers always 
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seem to һауе a tech- 
nological edge, IBM supplies 
a total marketing program — 
sales, service, and support. 
The Radio Shack division 
of the Tandy Corporation is 
expected to hold its own 
because of its firmly en- 
trenched chain of stores. 
Presentiy, Radio Shack has 
138 computer stores, 200 
company-owned stores, and 
about 7000 franchises. How- 
ever, the competition is 
spreading. Both DEC and 
IBM have more than two 
dozen stores in operation 
Xerox, with fifteen stores, 
hopes to have twice that 
number within the coming 
year, while HP is expected to 
open several of its own. HP 
already sells through in- 
dependent retailers, and 
DEC and ІВМ are expected 
to go this route along with 
their own retail outlets. 


„РВ Report: 5-inch 
Winchester Disks: Disk 
manufacturers are rushing 
into the 5-inch Winchester 
market with drives providing 
up to 13 megabytes of 
storage (unformatted) in the 
volume of a standard 5-inch 
floppy-disk drive. The early 
entrants into the market are 
Seagate Technology and 
Tandon Magnetics; both 
started shipping samples 
late last year. Other com- 
panies with 5-inch hard-disk 
products in the making are 
Shugart, Internation 
Memories, Irwin Interna- 
tional, Olivetti, New World 
Computer, BASF, Computer 
Memories, and Rotating 
Memory Systems. Most com- 
panies are forwarding 
samples to OEMs (original 


equipment manufacturers) 
and expect to be in limited 
production by year's end. 
Capacities range from 2 to 
13 megabytes, unformatted. 
Prices, per megabyte, range 
from $90 to $450 in 100-unit 
quantities (drive only), which 
compares favorably with 
8-inch Winchesters, which 
currently cost $50 to $400 
per megabyte in similar 
quantities. Although no stan- 
dard interface has been de- 
veloped, a number of manu- 
facturers are providing Sea- 
gate-compatible interfaces. 


[Р ру And Win- 
chester-Drive Capacities 
Increasing: lomega, 
Ogden, Utah, is expected to 
introduce a 10-megabyte 
B-inch floppy-disk drive. It's 
rumored that lomega plans 
to push this up to 
100 megabytes. Persi is 
gearing up to produce а 
6.4-megabyte dual 8-inch 
drive that fits in the same 
space as a Shugart 850 
B-inch drive. 

Seagate Technology has a 
new version of its 5-inch 
Winchester drive with capa- 
cities of 12.76 megabytes 
unformatted and 10 mega- 
bytes formatted. The 3M 
company has decided to 
enter the Winchester-drive 
market after making the 
media for years. It plans to 
introduce 10-, 20- and 
60-megabyte 8-inch Win- 
chesters. 


N ew 8080/Z80 DOSes: 
There are three new disk 
operating systems (DOSes) 
for Intel’s 8080 and Zilog’s 
780 microprocessors. MuSys 
Corporation, Tustin, Califor- 


News and Speculation About Personal Computing 


nia, has introduced MuDOS, 
a CP/M-compatible DOS 
that provides a management 
system for handling multi- 
user access to the disk. 
MuDOS runs only on 
Z80-based systems and, 
MuSys claims, is six times 
faster than Digital 
Research's CP/M. The price 
will be in the $300 to $750 
range depending on config- 
uration. 

Vortex Technology, Cul- 
ver City, California, will in- 
troduce MARC, a UNIX-like 
DOS for 8080 and 780 sys- 
tems. Designed by Leor 
Zolman (the creator of the 
BDS C compiler) and Ed 
Ziemba, it initially boots 
under CP/M and has the 
UNIX-like, tree-structured 
file system replete with 
users, groups, protections, 
and the like. It also has a 
shell-type command inter- 
preter, shell files (pipes), 
user-customization modes, 
and utilities. Vortex expects 
the system to provide for the 
transparent running of most 
existing CP/M programs as 
well as programs written for 
MARC. Projected price is 
$175, and for another $75, 
you can have either the BDS 
C or the MINCE editor. 

InfoSoft, Westport, Con- 
necticut, is introducing 
MULTI/os for 8080 and 780 
systems. MULTI/os will sup- 
port up to sixteen users, with 
a shared data base of 
975 megabytes and multiple 
disk controllers. Like the 
others, it also maintains 
CP/M compatibility. 


A. And Little Ada 
Released: Telesoftware has 
finally released its Ada com- 


ПЕ MAROT 
EXECUTIVE MENU 


THE COMPUTER SOLUTION FOR NON-COMPUTER PEOPLE 


Now Marot brings you another 
delicious first: a menu-driven 
Information system so simple even 
a CEO can use it. 


A single key-stroke takes you directly 
to the required application: 


DATA BASE MANAGER 
(CONTROL™): a combined program 
generator that works with standard 
English query. That means it talks 
your language. So there's no need 
to learn a computer language or 
write a program to be a successful 
user. 


WORD PROCESSOR (MAGIC 
WAND™): a powerful word 
processor that allows full screen 
creation and editing of files. It also 
produces true proportional spacing, 
microjustification and kerning. In 
addition, documentation can be 
fully examined at the CRT prior to 
printing. 


ACCOUNTING: consists of several 
complete business packages either 
in standard ANSI 74 COBOL or 
OASISTM BASIC, including accounts 
receivable and payable, general 
ledger, payroll, order entry and 
inventory. Financial modeling and 
job costing are also available. 


MAILING LIST (POSTMAN™): 
delivers up to 65,000 entries in zip 
and name order and is completely 
interactive with MAGIC WAND. 


SCHEDULER: maintains a complete 
office diary with ability to compare 
Schedules. 


Although the Marot Menu appears 
simplistic, italso incorporates OASIS 
with user logons, accounting 
histories and password protection. 
Languages available include JCL 
(EXECUTIVE), BASIC, PASCAL, 
COBOL and FORTRAN. 


As a result, the Marot Executive 
Menu is a tasty pleasure for the 
higher-ups and the higher-techs. 


А la carte extra 

OPSCAN SERVICE™: available 
exclusively from Marot. Send us 
your well-printed or typed files. We'll 
read them directly into MAGIC 
WAND at a speed that would take 
20 typists to match. The cost is less 
than conventional typing and the 
turn-around is never more than 5 
days. 


CONTROL and OASIS are trademarks of Phase 
Qne Systems Inc. | 

POSTMAN is a trademark of Marot Systems Inc. 
OPSCAN SERVICE is a trademark af 

Маго! Systems Inc. 

MAGIC WAND is а trademark ol Retall Sciences Inc. 
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MAROT SYSTEMS INC. 
310 Madison Avenue, Suite 408, Чем York, М.Ү. 10017 
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piler. This is the first im- 
plementation of Ada on a 
microcomputer. The first 
release is for a 16-bit 
Motorola 68000 machine 
and provides most of the 
features called for in the 
Department of Defense Ada 
standard, Telesoftware 
hopes to add the missing 
features in the future. A 
single-user license is $2000. 

For $50, you can obtain a 
"Little Ada" compiler and 
interpreter for 8080/280- 
based systems that executes 
the primary Ada functions. 
With it, you can get a feel 
for what Ada is all about. 
While the compiler is fur- 
nished in object-code form, 
the L-machine run-time in- 
terpreter is furnished in 
source-code form. For more 
information, contact Ralph 
Kenyon, 145-103 S Budding 
Ave, Virginia Beach VA 
23452. 


Т.с To Make TRS-80s 
In Japan: Tokyo Electric 
Company (TEC) will 
manufacture and sell the 
TRS-0 Model | in Japan 
through a new agreement 
with Tandy Corporation. 
TEC will also market the 
TR5-80 Models 11 and III, 
and the Color units. Tandy 
stopped the manufacture 
and sale of the Model | in 
the US because it did not 
comply with the FCC [Feder- 
al Communications Commis- 
sion) RF (radio frequency) 
radiation requirements. TEC 
is a division of Toshiba, 
which manufactures its own 
personal computer 


А..: And Publishers 
Clash Over Electronic In- 
formation Test: News- 
paper publishers in Texas 
have gone to court to pre- 
vent AT&T (American 
Telephone and Telegraph) 
from testing its “Electronic 
Information Service" (EIS). 
The publishers contend that 
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AT&T is creating a mono- 
poly whereby subscribers 
would not be properly 
served. AT&T counters that 
EIS will be a service from a 
new company with separate 
assets. However, the 
publishers feel that this is a 
juggling act and a violation 
of a 1956 Justice Depart- 
ment ruling that stopped 
AT&T from providing data- 
processing services of any 
kind. 

The test was to be con- 
ducted in Austin, Texas. It 
was intended to be the pre- 
lude to a nationwide infor- 
mation-processing service 
that would bring yellow- 
page listings and advertising 
into the home through tele- 
vision sets. 


Sask Broadcast 
Via Radio: Radio 
Netherlands will experimen- 
tally broadcast a short com- 
puter program this 
September tenth. The pro- 
gram will be aired in three 
different formats (TRS-80, 
Apple I}, and PET). Listeners 
will be able to record the FM 
broadcast onto a cassette 
tape and then play it back 
into their computer systems. 
The broadcast will be heard 
in Australia, Europe, Africa, 
and North America. For in- 
formation on frequencies 
and times, write to Com- 
puter Experiment, Media 
Network, Radio Nether- 
lands, POB 222, 1200 JG 
Hilversum, Holland. 


eee od Stan- 
dard Out Of Committee: 
After three years, the IEEE 
(Institute of Electrical and 
Electronics Engineers) 
696/S-100 Bus Standard 
Committee has submitted a 
finished standard to the 
IEEE's computer-standard 
adoption committee. The 
standard is now complete 
and formal adoption is ex- 
pected early in 1982. 


n uo News Bits: 
Sinclair will replace the 
ZXBO with the 7Х81, The 
2Х81 contains only four in- 
tegrated circuits in place of 
the ZX80's twenty-two, The 
price will drop significantly 

.Apple Computer has 
signed a lease for a 160,000- 
square-foot plant in Car- 
rolton, Texas. Apple plans to 
add 700,000 square feet of 
manufacturing space during 
the next twelve months. Tan- 
dy will open a fourth TRS-80 
plant in San Antonio, Texas, 
adding 400,000 square feet 
of manufacturing space. 

.Zenith reported that its 
Heath division had sales of 
$104 million last year. 
Zenith's total sales were 
$1186 billion, with color 
television sales of $774 
million leading the way. 

. Integrated-circuit makers 
are sharply reducing prices 
on EEPROMs (electrically 
erasable, programmable 
read-only memories). Prices 
currently average $115 for 
1 K by 8-bit devices and $67 
for the 512 by 8-bit variety, 
in 100-unit lots. The parts 
boast a 500 ns access time 
and 10-year data retention. 

. Intel's profits for the first 
quarter of 1981 were down 
91.396. The decline is at- 
tributed to the falling price 
of memory devices. As a 
result, Intel plans to cut 
capital spending by $30 mil- 
lion. ... Pick & Associates, 
developer of the Microdata 
Disk Operating System, is 
working with Intel on the 
disk operating system for the 
32-bit iAPX-432 microproces- 
sor. It's currently running on 
Hewlett-Packard, ADDS, 
Honeywell, ECSC, and 
Microdata minicomputer 
systems. Pick is also working 
on a Motorola 68000 imple- 
mentation. ...Í[ntel has 
reduced the price of the 
8085 microprocessor to $4 in 
large quantities and to under 
$5 іл 100-unit lots. intel 
wants to compete with other 


suppliers of the same part 
(NEC, Toshiba, Mitsubishi, 
and Siemens) and outrun 
competition from  Zilog's 
Z80 microprocessor. 


R andom Rumors: iBM 
is rumored readying two un- 
der-$1000 personal-com- 
puter systems at its Raleigh, 
North Carolina, facility One 
system attaches to the tele- 
phone line and serves as a 
home-information system 
(bank-at-home, teleshop- 
ping, etc) The other is a 
very-small-business system 
aimed at the professional 
market (lawyers, doctors, 
etc). Neither system will be 
as versatile as a stand-alone 
product because [BM does 
not want to hurt its regular 
systems sales. Also, ІВМ is 
said to be developing an un- 
der-$5000 small-business sys- 
tem aimed at competing 
with the Apple ІІ, TRS-80, 
and PET,. ПЕС reportedly 
has working prototypes of its 
Tiny-11, which blends into 
one integrated circuit the 
current four-device set of 
the L51-11/2. Industry pun- 
dits say it works with stan- 
dard memory and 1/О (input/ 
output) devices ... Zilog is 
rumored developing a 32-bit 
microprocessor for introduc- 
tion by mid or late 1982. 
. Later this year, you can 
expect a removable 1-mega- 
byte bubble-memory cas- 
sette from Intel. Fujitsu in- 
troduced 8 K- and 
32 K-byte bubble cassettes 
last year, Plan on National 
Semiconductor to introduce 
an 8 K-byte bubble cassette 
and cassette unit with con- 
troller in the $2000 to $3000 
range. ... Rumors from all 
over: Expect an under-$2000 
smali-business computer 
from Sony to include а 280, 
64 K bytes of program- 
mable memory, video dis- 
play, 1.2 megabytes of flop- 
py-disk storage, and a printer 
port. Vector Graphic, 


H&D COMPUTER SYSTEMS 
Data Acquisition & Control Systems 


16 to 256 ch.; Programmable gain; Voltage or current output; 
12, 14, or 16 bit; 30 to 125 KHz; Stepping motor control 


8086 16 Bit Micro Systems 
31 MByte Winchester Drives 
256 KByte Memory Boards 
8086 Software 


Real Time Video Digitization Systems 


Analog to Digital Converter 

| and Timer /Counter 
= | Pur я : 16 channels expandable to 256 
16 Kilobyte Static RAM | Жр 12, 14, or 16 bit accuracy 


8 ond 16 hit transfer кА í i 30,40,100,or 125 KHz 


Programmable Goin 
PROM and 1/0 


2 RS 232 - PIO 
CP/M-86 ROM Boot 


Digital to Analog Converter 
4 channels - 12 bit accuracy 
3 microsecond conversion rote 
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Analog to Digital Converter 
16 channels - 12 bit accuracy 
30 KHz Conversion rate 


Digital to Analog um 
4-20 тА output - Filters 
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| Digital to Analog Companion 
| 4-20 тА output - Filters 


Арріе Boards 
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Digital to Anclog Converter 
2 channels - 12 bit accuracy 
3 microsecond conversion rate 
1 parallel output port 


Analog to o Digital Convarter 
16 channels 

12, 14, or 16 bit accuracy 

30, 40, 100, or 125 KHz 
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boasting sales in the $30 mil- 
Поп range, will go public 
with a stock offering this 
summer, |t is also devel- 
oping a Z8000-based system. 

. , Cromemco is working on 
an IBM-compatible tape- 
drive unit to serve as a back- 
up for hard disks. It's also 
working on a 68000-based 
5-100 microprocessor card. 
. „ Godbout Electronics, 
which recently introduced a 
128 K-byte 5-100 program- 
mable memory card, is now 
ready to unveil a 256 K-byte 
version, ... Sperry Univac 
may be the first customer for 
Intel's new 32-bit micropro- 
cessor, , , 


AÀ cology: | must apolo- 
aize іс MicroDaSys, Los 
Angeles, California. In the 
March 1981 “BYTELINES’ 
(see page 242), ! gave credit 
lo another company for 
having the first 16-bit system 
using the new Motorola 
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68000 microprocessor 
MicroDaSys was actually 
first, advertising its 68000 
system in the September 
1980 BYTE. 

The MicroDaSys “68 К 
МіпіҒгате” contains a 
68000, 6809 memory man- 
ager (for true virtual-mem- 
ory operation), 512 K bytes 
or 2 megabytes of program- 
mable memory, disk con- 
troller, memory parity, and 
ten I/O ports. The system 
operates at 8 MHz and, the 
company claims, is faster 
than the DEC PDP-11/45. 


fe ersonal Computer 
With 768 K Bytes Of 
Memory: Southwest Tech- 
nical Products (SwTPC) will 
release a new 6809-based 
personal computer that can 
address up to 768 K bytes of 
memory. Also slated to be 
introduced аге hard-disk 
systems of 32 and 300 mega- 
bytes that are chainable — 


the maximum number has 
not been determined. Lastly, 
SwTPC will market a 32-ter- 
minal 1/0 (input/output) 
board for the system, The 
system will run the TSC 
(Technical Systems Соп- 
sultants) Uniflex operating 
system supporting 32 users. 

SwTPC has come a long 
way from its first personal 
computer, which had 4 K 
bytes of memory, audio- 
cassette storage, and a 
2 K-byte BASIC interpreter. 


i ntel Seeks injunction: 
Intel is seeking an injunction 
against Seeq Inc, Milipitas, 
California. The suit seeks to 
temporarily bar Seeq from 
making devices similar to In- 
tel's 2864, a 64 K-bit 
EEPROM (electrically 
erasable, programmable 
read-only memory) that may 
be marketed later this year 
Seeq was started by four 
former Intel staffers who 


DISCOUNT PRICES 


had worked іп Intel's 
special-products division 
while the 2864 was being 
developed. Seeq intends to 
develop nonvolatile mem- 
ory devices. 


MAIL: | receive a large 
number of letters each month 
as a result of this column, if you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 
POB 1192 
Mountainside NJ 07081 


(бсрріс computer 


18K APPLE ii 1089.00 
32K APPLE ll 1134.00 
48K APPLE II 1179.00 


DISK WICONTROLLER 535.00 


DISK ONLY 455.00 
APPLESOFT CARD 159.00 
INTEGER CARD 159.00 
PASCAL SYSTEM 425.00 
SILENTYPE PRINTER 525.00 
HAYES MICROMODEM 295.00 
7-80 SOFTCARO 295.00 
VIDEX80 COL. BAD. 295.00 
16K RAM BOARD 169.00 
RAM MEMORY 

FOR TAS-80, APPLE |! 

18K SET 4116's (200 NS) 34.95 


FREDERICK 
COMPUTER 


PRODUCTS, INC. 
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400 16K 349.00 
800 16K 759.00 
410 Recorder 64.00 
815 Disk 1199.00 
810 Disk 489.00 
822 Printer 359.00 
825 Printer 779.00 
830 Modem 159.00 
850 Interface Modula 179.00 
CX853 RAM 85.00 
CX70 Light Pen 64.00 
CX30 Paddle 18.00 
CX40 Joystick 18.00 


VERBATIM DISKETTES 
Box of 10 5%" 29.50 
Box of 10 8" 39.50 


North Star Computers 
HR2-20-32K 2795.00 
HR2-20-48K 2956.00 
HR2-2D-64K 3145.00 
HR2-2Q-32K 2975.00 
HR2-20-48K 3165.00 
HA2-20-64K 3360.00 
HRAM 32K 469.00 
HRAM 48K 662.00 
HRAM 64K 849.00 
HDS-18 HARD DISK 4025.00 
MDS-DRV-D 495.00 
MDS-DRV-Q 865.00 
ADC-1-D 740.00 
ADC-2-D 895.00 
АПС-1-0 795.00 
ADC-2-Q 1285.00 


5726 INDUSTRY LANE 
FREDERICK, MD. 21701 


SAVE 55 

PRINTERS 

EPSON MX-70 388.00 
EPSON MX-80 499.00 
EPSON МХ-80 FT 599.00 
GRAFTRAX 90.00 
INTERFACE (APPLE) 75.00 
CABLE 22.50 
CENTRONICS737-1 795.00 
CENTRONICS737-3 855.00 
(DS 445G 815.00 
IDS 460G 1195.00 
IDS 560G 1450.00 


NEC 5510 W/TRACTORS 2650.00 
МЕС 5520 KSR W/TRAC. 2995.00 


QUME 5/45 SPRINT 2675.00 
FORMS TRACTOR 195.00 
STARWRITER W/TRAC, 1895.00 
STARWRITER W/O 

TRACTOR 1500.00 


General Information: 


We carry à large selection of hard- 
ware and soltware by other cam- 
panies. Send for our catatag, 


We are an authorized repair canter for 
ELE ATARI, NORTH STAR, AND 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX 


Store Hours: 
MON. THRU THURS. 9:30 АМ--9:00 PM 


FRI. AND SAT. 


TO ORDER CALL: (301) 694-8884 


9:30 AM —5:00 РМ 
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Jeach your little 
Apple big-time 
electronic mail. 


New York ——— — — — — — — — — Los Angeles 


For the first time, you сап 
move just about anything in | 
your Apple II" computer to 
any other Apple," anywhere 
in the world. Micro-Courier™ 
allows you to electronically 
mail charts, graphs, corre- 
spondence, VisiCalc’ reports I = 

and entire programs. You — 
spend far less time on the phone. And, in a matter of moments, you transmit material 
the Post Office takes days to deliver. 

Unlike traditional electronic mail, Micro-Courier doesn't require expensive central 
computers or special phone lines. Using standard lines, you benefit in two important 
ways. First, you communicate outside your company, not just within it. And second, you 
realize tremendous savings on late-night rates. Micro-Courier takes advantage of them 
automatically, without anyone in attendance, р" "== "== == ше == ни из из иш ша иш шш иш аш эв иш иш ш шл шз ин жаз 

What's more, Micro-Courier will ex- 


C | 
change data with time-sharing systems and | MICROCOM 


larger computers. Even if you don't own an We make little computers talk big. 


Apple, Micro-Courier is the best reason in 
years to go out and get one. Call our toll-free 8 Call 800-547-5995, ext. 188, toll-free, 
number today. And make your little Apple a dealer 


heard ‘round the world. шш пш ин кең аш Ыл rr ыш ЖЕ Жы ы шы шш шы та шз 
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Microcom, Ine., 89 State Street, Boston, MA 02109. (617) 867-6362 


Apple and Apple IT are trademarks of Apple Computer, Ine, VisiCnle is в trademark uf Persoml Softwnre, Inc. 
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Building Data Structures 
in the Smalltalk-80 System 


Most programmers are exposed to 
the concept of data structures very 
early in their programming exper- 
ience, А course in data structures is 
an integral part of most computer 
science curricula, and there are many 
excellent and widely used texts on the 
subject (see references 1, 2, and 4). 
The data structures covered in these 
texts generally include the linear list, 
stack, queue, tree, and graph. 

In this article, we will define and 
implement some of the simplest struc- 
tures, including the linear list, stack, 
and queue. Our approach will be to 
describe each data structure infor- 
mally, and then to show a 
Smalltalk-80 class definition that 
closely matches this informal descrip- 
tion. We will see that it is possible, 
using the class construct, to create 
programming structures that clearly 
mirror the entities being im- 
plemented. However, in order to 
demonstrate how to build these data 
structures from scratch, we will not 
make use of any of the advanced data 
structure classes that already exist in 
the Smalltalk-80 system. 

We will make extensive use of the 
Smalltalk-80 subclass mechanism in 
the class definitions we introduce. We 
will use subclassing to facilitate the 
construction of different implementa- 
tions of the same entity, In addition, 
we wil see how the subclass 
mechanism enables us to define two 
or more related classes in such a way 
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James C Althoff Jr 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto СА 94304 


that the common parts of their defini- 
tion can be shared. 


Notation 

In order to understand the program 
examples presented in this article, the 
reader should have some familiarity 
with the Smalltalk-80 programming 
language. For an introduction to the 
language and a fuller discussion of 
subclasses, see "The Smalltalk-80 
System," on page 36. In addition, a 
text box on page 240 of this article 
contains a brief description of some 
of the messages that we will use in the 
examples. 


The advantage of the 
sequential list is that It 
[s easy to access and 
replace an arbitrary 
Item іп the list. 


For each data structure that we 
describe, we will give a correspond- 
ing Smalltalk-80 class definition. 
Each class definition will be presented 
in the form of a template that shows 
the instance variables, messages, and 
other information associated with the 
class. (À complete description of the 
template can be Found in the article 
mentioned above.) 

The messages defined in the 
template are partitioned into two 
main groups. The first comprises the 


class messages. These are messages 
that are sent to the class itself (which 
is, in actuality, an object), For our 
purposes, these will be a set of crea- 
tion messages that can be sent to the 
class in order to create a new, init- 
ialized instance of the class. The sec- 
ond group consists of a set of 
messages that can be sent to instances 
of the class. These will be divided into 
two more groups. The first is a collec- 
tion of external messages that repre- 
sent the interface between an instance 
of the class and clients (ie: other 
objects in the system) of that in- 
stance. The second is a set of internal 
messages used in methods that are 
defined in the class or a subclass but 
are not intended for wider use. Note 
that the distinction between internal 
and external messages is made for 
conceptual clarity, The Smalltalk-80 
programming language does not have 
a mechanism for controlling message 
usage, 

An example of a class definition is 
given in table 1. This template defines 
a class whose name is Card. An 
instance of class Card can be used to 
represent a card in a game program. 
Class Card has instance variables 
named suit, rank, and faceUp. А new 
instance is created by sending class 
Card the creation message suit;rank:, 
For example: 


|аСаға) 
aCard -- Card suit: 'heart' rank: 7. 


Color computer owners, 


2K PLU 


Yes, that's right - for as little as 
$258.00 you can add 32K of dynamic 
RAM, and a disk interface, to your 
TRS-80 Color Computer! If you just 
want the extra memory it's only 
$199.00, and you can add the disk 
interface later for $99.00. 

Just plug the Color Computer In- 
terface (ССІ), from Exatron, into 
your expansion socket and “Неу 
Presto!" - an extra 32K of memory. No 
modifications are needed to your 
computer, so you don't void your Ra- 
dio Shack warranty, and Exatron give 
both a 30 day money-back guarantee 
and full 1 year repair warranty on 
their interface. 

The ССІ also contains а 2K 
machine-language monitor, with 
which you can examine (and change) 
memory, set break-points, set memo- 
ry to a constant and block-move 
memory. 

So what about the CC7 Disk Card? 
Well as we said it's only an extra 
$99.00, but you'll probably want 
Exatron's CCDOS which is only 
$29.95 — unless you want to write your 
own operating system. The CCI Disk 


“PK HAM plus Disk Interface 
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Card uses normal TRS-80 Model I 
type disk drives, and CCDOS will 
even load Model I TRSDOS disks into 
your color computer — so you can 
adapt existing TRS-80 BASIC pro- 
grams. 

Ав а further plus, with the optional 
ROM Backup adaptor, you can dump 
game cartridges to cassette or disk. 
Once the ROM cartridge is on cas- 
sette, or disk, you can reload, examine 
and modify the software. The ROM 
Backup adaptor is only $19.95. 

For more information, or to place an 
order, phone Exatron on their Hot 
Line 800-538 8559 (inside California 
408-737 7111), or clip the coupon. 


excellence in electronics 


exatiron 


DEALER ENQUIRIES INVITED 


e 


О Please send а 32K Color Computer 
interface for $199.00 


D Please send a ССІ Disk Card for $99.00 


О Please include CCDOS and manual 
for $29.95 


D Also include a ROM Backup adaptor 
for $19.95 


Please add $5.00 for shipping to al] orders, 
and 6 percent sales tax in California. 


Exatron, 
181 Commercial Street, 
Sunnyvale, CÀ 94086 


Oe ere 
MT RE A ETT TTE T TTE CC CET T CTI 
ы 
State ........ NR RS 
Charge my: 


O MasterCard Interbank Code ............ 


D Visa Expiration Date ................. 
oo M ————— о 
O Check enclosed for ,................. — 


Û Ship COD ($2.00 extra) 


Signature -wukmyumuyWh£wuwBRERPREERPRRABEPKUVY-KEbkàkggb4tgRàBVet 


TRS-M is a trademark of Tandy 
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SOFTWARE 


FREE OFFER) 


WITH PURCHASE OF ANY 3 PROGRAMS, YOU 
| WILL RECEIVE FREE THE ORIGINAL ADVENTURE 
| GAME, CONVERTED TO LOAD ENTIRELY INTO 48K 
RAM ON APPLE. NOTHING LEFT OUT. AMAZING! 


APPLE SOFTWARE 
DISCOUNTS FROM 10% TO 30% 
CI MAGIC WINDOW ...................399.95 SALE $89.50 
LJ SUPER TEXT 11.................. $150.00 SALE $135.50 
ГТ APPLE PIE (40 OR ВО COt)..$129.95 SALE 8119,50 
[SUPERSCRIBE.............999.95 SALE 984.50 
[ ] EASY WRITER 80 COL.......... $250.00 SALE $225.50 
C] DB MASTER (STONEWARE) .$229.00 SALE $199.00 
[7 PAYROLL (BRODERBUND)....$395.00 SALE $359.50 
[ JMODIFIABLE DATABASE .....$79.50 SALE $69.50 
[ MAILING LIST DATABASE.......$50.00 SALE 924.50 
LIGEN. LEDGER (CONT.).......5175.00 SALE $140.50 
[-JACCT RCVBLE {СОМТ.).........5175.00 SALE $140.50 
CIACCT PAYABL (СОНТ,).........5175.00 SALE 9140.50 
[ JPPTY MANGMT (CONT))........$175.00 SALE 8140.50 
(IVISICALC 3.3 (PERSONAL) ...5199.95 SALE $169.50 
L1HOME MONEY MINDER ........... $34.95 SALE $29.50 
[IWIN AT RACES (HANDICAP) ...$39.95 SALE $33.50 
COL A LAND MONOPOLY ............. 29.95 SALE $25.50 

[ JWARP FACTOR ....................... $39.95 SALE $395.50 | 
€— ый $39.95 SALE $35.50 
[ )MISSION ASTEROMO................ 519.95 SALE $17.50 
Г ІРАО FOOTBALL POINT PRED .$26.95 SALE $22.50 
(ODYSSEY ADVENTURE........... 53000 SALE $26.50 
Г) COMPU-MATH ARITHMETIC... $43.95 SALE 929.50 
[ JCOMPU-MATH FRACTIONS ....939.95 SALE $35.30 
[.] COMPU-MATH DECIMALS......$39.95 SALE $35.50 

[I COMPU-SPELL 

(REO. DATA DISK) .................. 529.95 SALE $25.30 
[J1 DATA DISK LEVEL 4...............$19.95 SALE $16.50 
C DATA DISK LEVEL 6...............319.95 SALE $16.50 
LI DATA DISK SECRETARIAL .....$19.95 SALE 916.50 
L] STATISTICS 3.0 ...................$2855 SALE $25.50 
O PERCEPTION 3.0.................... $2495 SALE $22.50 
LJ ALGEBRA |... ьн „939.95 SALE $33.50 
[I SPACE EGGS ........................ $29.95 SALE $25.50 
LTALIEN RAIN {GALA AIAN] .......$2495 SALE $22.50 
[ 1 ALIEN ТҮРНООН................. $24.95 SALE $22.50 
[]SMOGGLE [NEW PUCKMAN) $24.95 SALE $22.50 
L_I WIZARD AND THE PRINCESS.$32.95 SALE $29.50 
CJ MYSTERY HOUSE................ $24.35 SALE $22.50 
- [Loro po — $23.95 SALE $25.50 
Ны мана $2095 SALE $25.50 
Û) GAMMA GOBLING..................§2995 SALE $25.50 
[1 HERES SOCCER .................... 52995 SALE $25.50 
[1 SARGON 11... $34.85. SALE $29.50 
[ 1 ADAMS ADVENTURE 41,2,3.,539,35 SALE $34.50 
ГІ ADAMS ADVENTURE #4,5,5 .,$39.95 SALE 934,50 
[ADAMS ADVENTURE $7,8,9..839.95 SALE $34.50 
[ ] ADVENTURE HINT BOOK ......... $7.95 SALE 36.50 
CI TEMPLE OF APSHI ................ $29.95 SALE $24.50 
ГЈ HELLFIRE WARRIOR.............. $29.95 SALE $24.50 
[ TFASTGAMMON ....................... $2495 SALE $22.50 
L.] THREE MILE ISLAND .............. $39.95 SALE $35.50 
CI PHANTOMS ҒМЕ.................... $2995 SALE $25.50 
[1 EZ DRAW 3.3........................ 54995 SALE $39.50 
CI THE PRISOMHER....................... $29.95 SALE $25.50 
[7] TERRORIST... $2995 SALE $25.50 
[es io mE $2995 SALE $25.50 
ET з ЗАИНЦАРОШРНННЦР $2495 SALE $22.50 
[JCYBERSTRIKE..............5$39.95 SALE $34.50 
[ .] FLIGHT SIMULATOR............... $3550 SALE $31.50 
C AUTOBAHN ............................ $29.95 SALE $25.50 
[I GALACTIC TRADER................ $24.95 SALE $22.50 
[1 2-80 SOFTCARD................... $349.00 SALE $299.50 
[_ 16K RAM CARD.................... $195.00 SALE $175.50 

Г.Л M/R SUPERTERM 80 COL....$375.00 SALE $325.50 | 


* SEND FOR FREE PRICE LIST & CATALOG * 


DEDUCT 3% W PAYMENT ACCOMPANIES ORDER. WE 
PAY SHIPPING AND IF YOU PHONE YOUR ORDER WE WILL 
CREDIT $1.00 F CALIFORNIA RESIDENTS ADD 
8% SALES TAX ALL ORDERS SHIPPED FROM STOCK 
WITHIN 48 HOURS WE ACCEPT MASTER CARD AND VISA 


NAME Wo o) у pe um iE ma i e taps р Ф Че чере mm op p dem rp om mto 


BREEN (esce 


* ous * 


LEE AAEE RETETELE OBES ee Oe ESAE .% 
CIT Y Cater а тинге ф eee eens + STATE «ad nodi Zit ттүү 


EXP DATE ......... SIGNATURE... ..... .......... 
* P.O. BOX 786, DEPT. В-8, TWIN PEAKS, CA 92381 % 


PHONE ORDERS 


(714) 886-0781 
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creates a new instance of Card that 
represents the seven of hearts, In the 
method for suit:rank:, the message 
new creates an uninitialized instance. 
The internal message setSuit:setRank: 
sets the suit and rank fields and init- 
ializes the new instance to be "face 
down." Given an instance of class 
Card, we can determine its suit, rank, 
and orientation, and change the latter 
using the external messages specified 
in the class definition. Because we do 
not want to be able to change the suit 
and rank of an instance once it has 
been created, we do not include a 
message for doing this operation in 
the set of external messages. 

The methods shown here 
demonstrate a convention we will use 
in subsequent examples. All of the 
names that we use for parameters and 
local variables will be formed by tak- 
ing the name of a class and preceding 
it with an indefinite article. For exam- 
ple, the two parameters to the 
message setSuitsetRank: are named 
aString and aninteger. Such a name 
indicates what kind of object is 
expected as the value of the 
parameter or local variable to which 
the name refers. Smalltalk-80 has no 


class name 


superclass 


instance variable names 


class messages and methods 


! aCard. 


instance messages and methods 


external 
$и | | ! suit. 

rank | |! rank. 

turnFaceUp | | faceUp — true. 
turnFaceDown | 
turnOver | 
IsFaceUp | | ! faceUp. 
IsFaceDown | | t faceUp not. 


internal 


Object 


suit rank faceUp 


sult: aString rank: aninteger | aCard | 
aCard ~ self new. aCard setSuit: aString setRank: aninteger, 


| faceUp — false. 
| faceUp — faceUp not. 


setSult: aString setRank: aninteger | 
suit -- aString. rank — aninteger, self turnFaceDown. 


Table 1: Class template for class Card. 


type-checking; this is only a conven- 
tion to help make the examples more 
understandable. 

We will now examine a number of 
elementary data structures and their 
implementation with Smalltalk-BO 
classes. In the informal description of 
each data structure, we will include a 
list of operations that are meaningful 
for that structure. We will then show 
a corresponding class definition 
whose external messages match the 
listed operations. The details of the 
implementation of the data structure 
will be hidden in the class definition. 
We will see how this process enables 
us to define different classes that 
reflect different implementations of 
the same basic data structure. 


The Linear List 

The first data structure we will ex- 
amine is the linear list. À linear list is 
a sequence of data items that have, 
essentially, a one-dimensional rela- 
tionship to one another (see figure 1). 
That is to say, given an object in the 
sequence, we can find the object that 
precedes or follows it. For example, if 
we have a program that deals with a 
game of cards, we might represent 


SUPERBRAIN & COMPUSTAR" 


JOIN SUPER ж STAR INTERNATIONAL FOR THE REGULAR YEARLY MEMBERSHIP FEE AND RECEIVE A FREE DISKETTE WITH 
THE FOLLOWING PROGRAMS: 


* "RECOVER", it allows you to recover an erased program. x "RETURN", it gets you back into a crashed program 
* "AUTO LOAD", it enables you to load and run a program from CP/M'. 
automatically. * the game “OTHELLO”. 


Since our first ad in March 1981, we have been contacted from as far away as South America, Europe, Australia, and Indonesia. 
Super * Star International is becoming a world-wide family whose members will enjoy the benefits of a wide range of hardware and 
software developments. 

Our full color, monthly magazine will print a free program in every issue—programs like an appointment calendar and personal 
finance record keeping. You'll also find technical information, tips for beginners, special business uses, equipment reviews, and 
the Intertec Story —the people, ideas, and machines behind your computer. 

WE GIVE YOU VALUE! Purchase just one commercial program and you will save more than the price of our membership fee. 
Rent a car or stay in a hotel offered in our discount program and save even more, not to mention insurance discounts, a market 
piace for your personal software, and a shoulder to lean on if something isn't working quite right. 

Super ж Star International —with savings, service, and efficiency — we're here to win your heart. 


Бала талы EE — A €— ———Ó eÜ——T€ — ——— [n (—Pe— o (———— JU —————"G A "--—-——— —ÁÀ————— e H——————————— ы. ате 2. 
WE NOW OFFER А WIDE RANGE OF PRODUCTS 


А few may still be under development at the date ol thia issue. 


SOFTWARE 

+ DIAGNOSTICS — (ог the CPU, Memory, Disk Drives and more ж BUSINESS —Rea! Estate Acquisition Package; Systems Pius’, Peachtree’, 
«+ WORD PROCESSING — WordStar’, MailMerge', WordMaster', Magic Wand’ and other Accounting Packages; Plus the most powerful, easy to use 
* LANGUAGES — COBOL, FORTRAN, Pascal, FORTH, BASCOM Complier* business package, which aulomatically updates all Intormaltion 
ж UTILITIES—Assemblars, Disasaemblers, Monitor at the point of entry; SuperSort’, DataStar, dBASE Il", 
+ GAMES— Chess, Adventure, Star Trek, Analiza’, and more ЕМ5-80° 

HARDWARE ENHANCEMENTS 

ж 5-100 Adaptor ж Upgrades for ALL SuperBrainz 

* External Controls * SuperDOS (Fantastic!) 

ж Add-on Disk Storsge ж Add-on character sete-including graphics 


ж MTT Upgrade for ihe Intertube 


SUPER*STAR.. 


INTERNATIONAL CORPORATION 


eS P. O. Box 33675, Northglenn, CO 80233 * (303) 526-1050 


Doatars aro invited to contact us concerning a special dealer program. 


Charge mamhbarghip by phone 


M fe nen mens Шт my ar JkT 1 Фрау PEN REINA SF {pithy HELAT 2 арыз” "€ тәйрітойақ п? mestan та) өй? аа, 9 Wp} IG ерім M alt р тіз Чына, PPPI GEH а BENTH ЕТ) (EDA «а: у АРЫ я 
ерү Hume up que feum apu Loty 4й4&рїй Алач OF wr Eu Cu 0 рган usps wea winks Gertie р Chute eRe mener ӘР akain tarp NK 


Yestly mambership fae is $50.00 U.S., $58 1 wauld like to join Super + Star International, Enciosed in my chack lor ¥ 
Canadas, $74 Europe & So. America, 581 


Australia, Mid East & Asia. Nama 10 1 _ Company 
Your fee may be tax deductible, Addrass Phona 
Send checks with your names and 

address, made oul to: Super « Star City/State/Zip 

international. (U.S. Currency) Computer Modal Vane bore 
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DOGW U0 /PLOS Ma 


Indexes and Sorts WordStar 


DocuMate/Plus™ Features... 

” B-Level Indexing 

* Table of Contents Generation 

e New Self-Contained Sort Feature 

e "See" and “See Also" References 

е New Output Format Control 

e New Cross-Document Index 
Genaration 


DocuMate/Plus generates completely col- 
lated tables of contenis and alphabetical 
multi-level indexes from WordStar’™ text 
files of any length... as detailed as you 
desire. 


DocuMate/Plus is refreshingly easy to usa, 
and its internal sort feature can save you 
the cost of an expensive stand-alone sor! 
program. Jus! typa simple DocuMate com- 
mands right inta your texi file. DocuMate’ 
Plus's "Extract" feature automatically 
finds and places all Index references in a 
separate work file for sorting and collating. 


DocuMate/Plus bulids mastar indexes for 
many documents, such as research notes, 
books and articles, speeches, hardware 
and soltware documentation, and busi- 
ness correspondence 


DocuMate/Plus is today's most flexible indexing program 
available for professional word processing. 
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Figure 1: A linear list (1a) is a collection 
of objects arranged in linear sequence. 
Permissible operations include accessing 
(1b), appending (1c), inserting (1d). and 
removing an item (1e). 


each card hand as a linear list of 
cards. 

The operations that we might want 
to perform on a linear list include: 


edetermine how many items are in 
the list 

edetermine whether or not the list is 
empty 

eaccess the ith item in the list 
eappend an item to the end of the list 
einsert ап item at some position in 
the list 

ereplace ап item at some position in 
the list with some other item 
eremove an item from the list 


In order to implement a linear list of 
data items, we need to implement 
both the data items and the linear list. 
In all of our subsequent examples, we 
will assume that we have imple- 
mented the data items with one or 
more class definitions (eg: class 
Card). When we are describing things 
in general, we will use such terms as 
"data item" and "linear list." When 
we are describing a specific imple- 
mentation, we will refer instead to the 
"object" (or "instance of a class") that 
represents the entity under considera- 
tion, 

Linear lists are partly defined in the 
template given in table 2. Class 
LinearList, as defined in table 2, is 
incomplete since there is no 
mechanism for actually storing ob- 
jects that represent data items. This is 
because there are several different 
strategies for storing these objects in a 
linear list. For each strategy, we will 
define a different class, each of which 
is a subclass of LinearList. All of these 
classes have some characteristics in 
common; these are captured in the 
superclass LinearList. For example, 
because all of the subclasses that we 
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CompuServe is 
a lot more than 
fun and games 
and news. 


Although we're probably best 
known for our consumer-oriented 
services, CompuServe maintains 
powerful services for the serious 
computer user. CompuServe has 
helped some of the nation's largest 
companies and financial institu- 
tions through a wide range of 
business and scientific-oriented 
computer programs. With our 
Information Service, we can extend 
this expertise to you. Here are 
some of the programs available 

to the personal computer user 
through the CompuServe 
Information Service: 


PASCAL: DEC User Group 
version of this famous language. 
XF4: Extended CompuServe 
Fortran compiler. 

MACRO: Advanced Macro 
Assembly language for PDP-10. 
Talk about fast. 

FILGE: Fast, easy file generator 
and editor. Line oriented, no line 
numbers required! 

XBASIC: CompuServe extended 
BASIC. 


JUMBLE: File encryption program. 


TECO: High level text editor. 
LINK: Linking loader program. 
DDT: Dynamic debugging tool. 


CompuServe 


_ Information Service Division 


CREF: Symbolic cross-reference 
generator used with language 
compilers. 

FILCOM: File comparison 
program. 

SALARY: Calculates salary and 
increases in various time frames 
including per year, month, period 
and hour. This program is intended 
primarily for managers doing 
reviews. 

SNOBOL: String manipulation 
language. 

RUNFLO: Text formatting 
program (write resumes etc.). 
RUNF10: Word processing and 
text formatting program (write 
resumes etc.). 

CONCOR: Concordance 
generator. This program is very 


useful for documentation purposes. 


CONCOR reads an ASCII file and 
creates an output file which con- 
tains a line numbered listing of 
the original file, and a list of all the 
words contained in the file along 
with the numbers of the lines on 
which each word occurs (similar 
to an index). 

BLIS10: High level implemen- 
tation language for DEC PDP-10. 
BINED: Binary file editor. 

APL: A Programming Language. 


5000 Arlington Centre Boulevard 
Columbus, Ohio 43220 
(614) 457-8600 


FINTOL: Financial analysis tool. 
Contains several program modules 
which can perform financial analy- 
sis for business or personal needs. 
—Loan Payment and Amortization 
— Compound interest Calculations 
— Sum from a Periodic Investment 
— Sinking Fund Deposit 
—Present Value of Cash Flows 
—Present Value and Internal Rate 
of Return (Capital Projects) 
— Depreciation Analysis 
—Compound Growth Rates 
RANNO: Random number 
generator. 
XEDIT: XF4 binary file editor. 


We also offer high speed 
professional line printer service, 
error-free file transfer, 
CompuServe’s Software 
Exchange, and computer 
manufacturers’ newsletters. 
Computer Users Groups can 
exchange information and 
up-to-the-minute gossip in the 
computer world. 


And... if Aunt Matilda comes 
over, you can still let her play 
Adventure. Demonstrations and 
software at all Radio Shack® 
Computer Centers and many 
Radio Shack? outlets. 


Radio Shack is a trademark of Tandy Corporation. 


external 

count | | ! count. 

empty | | ! count = О. 

"ас aninteger | | ... to be defined in subclasses" 
"append: anObyect | | ... to be defined in subclasses” 


"insert: anObject at: aninteger | |... to be defined in subclasses” 
“replace: anObject ас aninteger | |... to be defined In subclasses” 
"removeAt: aninteger | | ... to be defined in subclasses” 
internal 


Initialize | | count — O. 

checkindex: aninteger | | 
(aninteger < 1) | (aninteger > count) 
ifTrue: ГІ self error: ‘index out of range’ J. 


Table 2: Class template for class LinearList. 
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will define keep count of the number 
of objects (representing data items) in 
the list, a corresponding instance 
variable, count, is defined in the 
superclass LinearList. Similarly, all 
subclasses can make use of an internal 
message, initialize, that initializes 
count to zero, and another message, 
checkIndex:, that insures that any in- 
dex specified as a parameter to one of 
the access messages (at, insertat, 
and so on) is within range. Since we 
start the numbering of items in a 
linear list at 1, the range will always 
be between 1 and count (the number 
of items in the list). Also, the message 
empty is implemented in the 
superclass since the answer to 
whether or not the list is empty can be 
determined from the value of count. 


The Indexed Table 

The first strategy we will explore 
for actually storing data items in a 
linear list involves the sequential 
allocation of storage. In order to see 
how this works, we will interrupt our 
discussion of the linear list and intro- 
duce a very basic data structure that 
we will call an indexed table (see 
figure 2). Àn indexed table, which 
corresponds to what is called a one- 
dimensional array in many program- 
ming languages, is a relatively simple 
structure that closely matches the 
physical memory of most computers. 
As we will see, many useful data 
structures, including the linear list, 
can be implemented with an indexed 
table. 

Ап indexed table comprises a 
sequence of variables into which we 
can store and from which we can 
retrieve data items. Each variable is 
designated by an integer. The 
smallest integer used to designate a 
variable in an indexed table is called 
the lower bound of the table. The 
largest integer is called the upper 
bound. The operations that we wish 
to perform on an indexed table are: 


especify the lower and upper bounds 
of the table (when it is created) 
edetermine the lower and upper 
bounds of the table 

edetermine the number of variables 
allocated to the table 


SUPERB QUALITY AT 
UNBEATABLE PRICES. 
THAT'S MEMOREX 


DISCS FROM PACIFIC 
EXCHANGES 


For Data Reliability— 
Memorex 


Flexible 
Discs 


CALL FREE FOR PRICES & INFORMATION 


(800)235-4137 


In California, (800)592-5935 от (805)543-1037 


lówerBound ы. 


upperBound 


Figure 2: An indexed table. 


eaccess an item at a particular posi- 
tion in the table 

eput an item at a particular position 
in the table 


[п order to store into an indexed 
table, we specify an item to be stored 
and an integer that indicates the par- 
ticular variable that will contain the 
item. In order to retrieve from an іп- 
dexed table, we need only specify 
which variable of the table has the 


with CP/M 


Carl Townsend 
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ISBN U-918398-32-0 


Microsoft Fortran 
Paul M. Chirlian 


TRAN on their machines. Even 


FORTRAN programs almus! at once. 
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Write or call for free catalog! 1-800-547-1842 
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data item of interest. 

The class definition in table 3 
shows how to implement an indexed 
table. We have seen in the definition 
of classes Card and LinearList how to 
specify a fixed number of named in- 
stance variables in a class definition. 
What we need in order to implement 
an indexed table, however, is a 
sequence of unnamed variables that 
are designated by an integer index, 
How can we define such a sequence of 


514.95 [i3 
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Everybody 
Jerry Willis and Merl Miller 

This (un-to-reud book covers ӘЙ the 
things a beginner should know aboul 
computers. Il explains how ta use d 
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] ISBN 0-918398-49 5 
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the Apple Computer 
Tom Rugg and Phil Feldman 
Chock full of programs with practical 
applications, educational uses, games 
and graphics, each of the 32 chapters | 
fully documents a differenl program. 
ISBN (0-918398-34-7 


variables? We do this by specifying 
the number of indexed variables 
needed for an instance at the time that 
an instance of a class is created. The 
creation message from:to: in class 
IndexedTable sends the message 
new:, whose parameter is the number 
of indexed variables required for the 
instance being created. In order to 
access these variables, we send low- 
level (ie: primitive) access messages 
with a parameter that specifies an 
appropriate index (starting at 1). The 
access message basicAt: | retrieves the 
object stored in the ith indexed 
instance variable, The access message 
basicAt i put anObject stores а 
pointer to anObject in the ith indexed 
instance variable. 

[n addition to indexed instance var- 
iables, class IndexedTable has two 
named instance variables: lower- 
Bound and upperBound. towerBound 
is an integer that indicates the small- 
est allowable index for a particular 
instance of IndexedTable; upper- 
Bound indicates the largest allowable 
index. Іп order to create a new in- 
dexed table, we send the message 


$4.95 
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IndexedT able 


lowerBound upperBound 


from: aninteger! to: aninteger2 | | 
(aninteger! > aninteger2) ifTrue: [ | self error: ‘invalid bounds’ |, 
t (self new: aninteger2 — aninteger! + 1) 

lowerBound: aninteger! upperBound: aninteger 2. 


class name 
superclass 


instance variable names 


class messages and methods 


instance messages and methods 


external 
lowerBound 1 lowerBound. 
upperBound | | t upperBound. 


size | | ! upperBound — lowerBound + 1. 
at: aninteger | | 

self checkindex: aninteger. 

| self basicAt: (aninteger — lowerBound + 1). 
put: anObject at: aninteger | 

self checkindex: aninteger. 


self basicAt: (aninteger — lowerBound + 1) put: anObject. 


internal 
lowerBound: aninteger! upperBound: aninteger2 | | 
lowerBound — aninteger!. upperBound — aninteger2. 
checkIndex: anintener | | 
(aninteger < lowerBound) | (aninteger > upperBound) 
iFTrue: [ 1 self error: ‘index out of range’ 1. 
“pasicAn | | |... this is a primitive Smalitalk-BO message that accesses the ith indexed 
instance variable.” 
"БаясАс | put: anObject | |... this is а primitive Smalltalk-BO message that stores a pointer 
to апОбјес in the ith indexed instance variabie.'" 


Table 3: Class template for class IndexedTabie. 


Some Smalltalk Messages 
The following messages are used in this article without having been previously 
defined. Each is either provided by the Smalltalk-80 system, or easily implemented 


using other messages provided by the system, For each message, we provide a brief, 
informal description of its intended effect. 


new —Creates a new instance. 

new: i—Creates a new instance with i indexed instance variables. 

error: aString— Causes some appropriate action to occur, such as interrupting pro- 
gram execution and displaying aString. 

not— The "logical not" operation, 

| —The "logical or" operation. 

T,—,* /, =, €, >, <=—Arithmetic operations and relations. 


Flow of control is affected by sending messages that correspond to basic control 
structures. For example: 


а ifTrue: [ b | corresponds to: if a then b end 

a True: | b ] ifFalse: | c | corresponds to: if a then b else c end 

x to: y do: [: i | a] corresponds to: for i from x to y by | repeat a end 

x downTo: y do: [: i | а | corresponds to: for i from x to y by —1 repeat a end 
x timesRepeat: | a | corresponds to: repeat x times a end 


240 August 1981 © BYTE Publications Inc 


from:to: to class IndexedTable. For 
example: 


| table | 
table — IndexedTable from: —5 to: 
10, 


creates a new instance of Indexed- 
Table whose indices range from —5 
to 10. This message is implemented 
using an internal message, lower- 
Bound:upperBound:, that sets the 
instance variables of a newly created 
instance to their appropriate values. 

Once we have created an instance 
of iIndexedTable, we can perform the 
operations specified in the above 
description of indexed tables by send- 
ing the messages lowerBound, upper- 
Bound, size, at, and putat. lower- 
Bound and upperBound return the 
corresponding values of the instance 
variables; size computes and returns 
the number of indexed instance vari- 
ables in the table. at: and put:at: both 
use an internal message, Checkindex:, 
in order to make sure that their index 
parameter is within range of the 
lower and upper bounds of the table. 
at: returns the object stored in the in- 
dexed instance variable indicated by 
the integer parameter; put:at stores 
the object, specified as the first 
parameter, in the indexed instance 
variable indicated by the second pa- 
rameter. Notice that both at and 
putat: use the value of lowerBound 
to map indices from the range of the 
table to the range of the indexed in- 
stance variables that are used to im- 
plement the table. 

As an example of how we might 
use class IndexedTable, consider the 
following sequence of messages: 


| table | 

table — IndexedTable from: 1 to: 
13. 

| to: 13 do: [:1 | table put: (Card 
suit: ‘heart’ rank; i) at: i. J. 


This creates a new instance of class 
IndexedTable with indices that range 
from 1 to 13 and fills it with instances 
of class Card whose ranks match the 
indices. 


The Sequential List 


Now that we have an implementa- 
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secing, trying and learning all 
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table 


count 


anObjec! 


anindeaed Tabla 


Figure 3: A sequential fist, 


tion for indexed tables, we can use 
them to demonstrate our first imple- 
mentation of linear lists. We will call 
a linear list that uses an indexed table 
to store its data items a sequential list 
(see figure 3). The basic idea is to 
manage an indexed table so that the 
first i consecutive entries in the table 
аге the i data items in our linear list. 
The most difficult operations using 
this strategy are the insertion and 
removal of items, since these cause 
parts of the indexed table to be copied 
from one area to another, An addi- 
tional difficulty is that we must 


SciTronics introduces... 


specify, at the time we create the 
linear list, the expected maximum 
number of items in the list. This is 
necessary because indexed tables 
come in fixed sizes, which means that 
if the list grows larger than this initial 
number, we must do something to 
accommodate the extra items. 
(Details are shown in the class defini- 
tion given in table 4.) 

The creation message size: is used 
to create an instance of SequentialList 
of some estimated maximum size. For 
example: 
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| list | 
list — SequentialList size: 5. 


creates a list with enough space, init- 
ially, for five objects. The internal 
message initialize:, which is sent from 
size:, creates an instance of Indexed- 
Table of the appropriate size and 
assigns it as the value of the instance 
variable named table. The other inter- 
па] message, expand, is used to 
enlarge table when it becomes full. 
This is done by creating a new 
instance of IndexedTable that is twice 
as large as the original and by copy- 
ing the objects from the original table 
into the first half of the new table. 
The new table is then assigned as the 
value of table for subsequent use. 

Retrieval from SequentialList is 
done by retrieving from its associated 
indexed table. А new object can be 
appended to the list by storing it in 
the next available location of the 
indexed table of that list. This loca- 
tion is determined by the value of 
count. If there is still room in the 
table, count is incremented and the 
object is stored. Otherwise, the se- 
quential list has to be expanded, 
which is accomplished using the 
message expand, described previous- 
ly. Insertion into the list is done by 
copying from their current location to 
the next, all objects after, and in- 
cluding, the one at the desired loca- 
tion. À new object can then be stored 
at that location, Removing an object 
from a list is done analogously. Ап 
object is replaced by storing another 
object in the corresponding position 
in the indexed table. 

The advantage of the sequential list 
is that it is easy to access and replace 
(not remove) an arbitrary item, The 
disadvantages are that it is necessary 
both to estimate the maximum size of 
the list when it is created (although, 
as we have seen, the list can expand 
when necessary) and to move items 
around when inserting or removing 
them from the list. 

Let us now consider an example 
that shows how to create and send 
messages to an instance of class 
SequentialList. Suppose we want to 


represent a deck of cards and two 
hands, dealt from the deck. To create 
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= DARE PRINTED CIRCUIT BOARD & MANUAL . , .... « . $89.95 

The LIMBO - A high-speed color computer totally compatible with 
the TRS-30*. Тһе (МЫЗ) dives you the edge in satisfying your 
computation needs in business, scientific and personal comuta- 
tion. With performance of 4 MHz, 780A CPU, you'll achieve per- 
formance of over twice the processing speed of а TRS-8B0*. This 
means yOu't] gat the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TAS-80") resulting in the widest soft- 
wire base, 


FEATURES: 
. TRS-B0 Model 1 Level 11 Software Compatible 
High Resolution Graphics 
. RGE Output - 384 x 192 in B Colors 
NTSC Video ar RF MOD - 128 x 192 іп 8 Colors 
Black and Whíte - 480 x 192 
4 MHz CPU 
S00/1000 Baud Cassette 
. Upper and Lower Case 
. ТЕК Bytes RAM, 12K Bytes ROM 
Solder Masked and Sílkscreened 


LNW SYSTEM EXPANSION 


- BARE PRINTED CIRCUIT BOARD 
ANO MANUAL . . т € 9» 29 » eh QA Q4 9 b $69.95 


WITH GOLD CONNECTORS ,.... $84.95 


The System Expansion will allow you to expand your LHWBO, TRS-80*, 
or PMC-80** to a complete computer system that is still totally 
software compatible with the TR5-80" Model 1 Level II. 


FEATURES: 
. 32K Bytes Memory 
» 6" Floppy Controller 
. Serial R5232 20ma 1/0 
„ Parallel Printer 
, Real Time Clock 
. Screen Printer Bus 
, On Board Power Supply 
. Solder Masked and Silkscreened 


LNW RESEARCH 


C OR PORA T ION 


2620 WALNUT ST. 
TUSTIN CA. 92680 


ORDERS & INFO. NO. 714 - 544 - 5744 
SERVICE NO. 714-641-8850 
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LNDoubler & DOS PLUS 3.3D 


= Assembled and Tested W/DOS PLUS 3.30.............. 5175.00 


Bouble-density disk sturage for the LNW Research's "Syst pan- 
ston" nr the Tandy's “Expansion Interface", The LNDoubler’" is 
totally software compatible with any double density software 
generated for the Percom's Doubler***, Тһе LHDoubler TM provides 
the following outstanding features. 


a Stare up to 350K bytes on a single 5" disk 
» Single and double density data separation 
. Precision write precompensation circuit 
. Software switch between single and double density 
. Easy plug іп installation requiring no etch cuts, jumpers 
or sul dering 
35, 40, 77, 80 track S" disk operation 
120 day parts and labor Warranty 


bta Doubler is à product of Percom баба Company. Inc, 
005 PLUS 3,30 
Micro Systems software's double density disk operating systes. 


This operating sysLem contains al? the outstanding features of 
a well developed DOS, with ease іп useabd lity. 


KEYBOARD 


LN480 KEYSOARD KIT » + + $84.95 


The Keyboard Kit contains а 63 key plus a 10 key, P.C. board, and 
remaining components. 


CASE 


MSD GRE gg ssa as tc a oe. = à 4 = 4 «2» « « 284,95 


The streamline design of this metal case will house the LIMBO, 
LUN System Expansion, LNWBO Keyboard, power supply and fan, 
LMDoublerT, or LMW Data Senarator. This kit includes all the 
hardware to mount 911 of the above. Add 512.00 for shipping 


PARTS AVAILABLE FROM LNW RESERARCR 
+ 4116 - 200ns RAM 


à = 4 B8 9 @ 4d э Be 8 « е ее а a 


6 chip ZEN. va . e мч € 9 ж э س‎ $26.00 
8chipsat,.....2....-... . $33.50 

16 chip set . "^ » 9 ч й « 4 оз + Ad 

24 скрсее...,.......,..%04.00 

32 сһір ѕеё. . . . . ыо ala s » » « ТОНО 

. НИВО "Start up parts set" LNWBO-1 .,.... . $82.00 
. LNWBD "Video parts set" INNBO-2 ...... . $31.00 
» НИЗО Transformer LNWBO-3 „eaaa . + $18.00 
- LNWBO Keyboard table LNKBO- 4 =“ + 95 то » > $16,00 
. 40 Pin computer to expansion cable. ...... . $15.90 
. System Expansion Transformer ..... .2..... $19.00 
a Floppy Controller (FD1771} and UART (TRI&02) . . . $30.00 


VISA MASTER CHARGE UNLESS NOTED 
ACCEPTED ADD $3 FOR SHIPPING 


сезаавезеввававозевгееегееевееввеззеезевевгевввеввввввееваввезтввсававеевваввеоввавоаонизаававазезваввазееввавееевзевевввәгее 


Circle 12 on inquiry card. 


two initially empty hands we write: Then, to deal five cards from the deck 
to the first hand we write: 
| hand! hand? deck | 
hand! — SequentialList size: 5. 5 timesRepeat | hand] append: 
hand2 — Sequential ist size: 5. (deck removeAt 1). ]. 


To create an unshuffled deck of fifty- То deal from the bottom of the deck 


ІШ two cards we write: to the second hand we write: 

| 1.8 : 

deck — SequentialList size: 52. 5 timesRepeat: | hand2 append: 
THINKING ABOUT Г to: ІЗ do: [: i | deck append: (deck removeAt: deck 
| | (Card suit: ‘heart’ rank: i). ]. count). |. 
DATA INTERFACE I to: 13 do; [: 1 | deck append: 
OR (Card suit: diamond’ rank: I). | 

|! to: 13 do: [: | | deck append: The Linked List 

COMMUNICRTIONS (Card suit: 'club' rank: i). ]. А second approach for managing 


CABLE ASSEMBLIES? I to: 13 do: [: i | deck append: the storage of items in a linear list is 
| THIN K (Card suit; 'spade' rank: i). ]. to use a linked list, The strategy for 
ALLISON! 


Allison Data Communications 15 

the most technologically ad- 

vanced manufacturer of Data 

Interface cable or Communica- 

tlons Cable Assemblles in the 

industry, so we can deliver the 

quality you want, atthe prices you 

need. 

Low Cost, High Quality and Fast 

Delivery Is our commitment to you. | 


Think Cost, Think Quality, Think 
Allison, The new leader in the field. 


Allison Data Communications 
Cables include: 

EIA RS 232C 

EIA RS 499 

TEFLON AIR PLENUM 

COAXIAL 

RIBBON 

TELCO 

CUSTOM 
We can also develop and pro- 
duce any type of cable needed 
In special applications. Our 
Technical Representatives will 


be happy to provide you with 
any assistance you might need. | 


class name SequentialList 


superclass LinearList 
instance variable names table 
class messages and methods 


size: aninteger 
(aninteger > 0) ifTrue: [ Î (self new) initialize: aninteger ] 
ifFaise: [1 self error: ‘invalid size’ |. 


instance messages and methods 


external 
at: anInteger | | self checkIndex: aninteger, t table at: aninteger. 
append: anObject | 
(count = table size) ifTrue: [ self expand. 1. 
table put: anObject at: count + 1. 
count — count + |. 
Insert: anObject at: aninteger | | 
self checkIndex: aninteger. 
(count = table size) ifTrue: [ seif expand. ]. 
count downTo: aninteger do: [: i | table put: (table at: Û at: i + 1. ]. 
table put: anObject at; aninteger. 
count — rount + 1. 
replace: anObject at: anInteger | | 
self checkindex: aninteger. 
table put: anObject at; aninteger. 
removeAt: aninteger | anObject | 
anObject — self at: aninteger. 
aninteger + 1 to: count do: [: i | table put: (table at: i) at: i — T. ]. 
count — count — 1. 
t anObject. 


If you are thinking about Cable 
. . . Think Allison! 


internal 
Initialize: aninteger | | 
super initialize. 
table — IndexedTabie from: | to: aninteger. 
expand | anindexedTable 
anindexedTable — IndexedTable from: | to: 2 ж count. 
1 to; count do: [: | anindexedTable put: (table at: i) at: i. 1. 
table — anindexedTable. 


Table 4: Class template for class Sequential ist. 


| ALLISON DATA COMMUNICATIONS 
1290 MOTOR PARKWAY, 
HAPPAUGE, МЕШ YORK 11788 
(516) 234-2010 © (212) 895-6449 
TWX: 510-227-8892 
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Put Time and BSR/X-10 Control 
in Your APPLE II 


THUNDERCLOCK PLUS 


The THUNDERCLOCK PLUS is two peripheral systems on one card for your 
APPLE II, II PLUS, or ПІ. An accurate, reliable, real-time clack /calendar and ап 
interface for the popular BSR X-10 Home Control System. 


The THUNDERCLOCK clock/calendar makes accurate time and date 
available to your programs: month, date, day-of-week, hour, minute, and 
second, in any of four software selectable formats. On-board batteries keep 
your THUNDERCLOCK running when your APPLE 11 is turned off - 
for up to four years before battery replacement. On-card IK firmware 
makes reading or setting the time easy from APPLESOFT or 
INTEGER BASIC, PASCAL, or assembly language programs. 

And it provides software selectable interrupts at any of three 

rates: 64, 256, or 2048 interrupts/second. All features are 

software selectable - no switches or jumpers! 


THE PLUS 


Add THUNDERWARE'S X-10 ULTRASONIC INTERFACE 

OPTION to your THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can remotely 
control lights and appliances. Plus a powerful disk software package! The THUNDERWARE SCHEDULER 
software lets you create schedules to control lights, appliances, security systems, or almost any other electrical 
device. The software includes: SCUTIL - the SCHEDULER utility that lets you make or change a schedule, and 
SCHED - executes your schedules in real-time using the THUNDERCLOCK. SCHED runs їп the 'background' so 
you can run other programs in the ‘foreground’. Our PASCAL software lets you use all the THUNDERCLOCK’S 
features and sets the filer date whenever you boot. The THUNDERCLOCK PLUS isa SYSTEM for your APPLE II. 
Supported by intelligent, easy to use firmware, a powerful software package, and good documentation! 


з hHUNDERCUOCE PLUS r 
01 2 - m PE s dài em 2 , 


‘it 


Let the THUNDERCLOCK PLUS time/date 
stamp your DOS files whenever you create or 
modify them with our DOS-DATER software. 


a 


ж 
е-хея м1 


re 


one nto ер. 
tinted’ SE m a m n ч mon c 


WA I OK) i 


The THUNDERCLOCK PLUS wil! work inany 
APPLE, including che APPLE ПІ. 


elt 


DICE CSCHE EO" 


Z 
Е 
z 
i 
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See your APPLE dealer. 


Suggested retail prices: 
THUNDERCLOCK PLUS ......, Ф139 
Clock/calendar card with batteries and user's 
manual 
X-10 INTERFACE OPTION ......... erret $49 
BSR X-10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and user’s 


manual 


PASCAL 5ОЕТҠУАВЕ..............»..............---. 929 

Disk with PASCAL interface for clock and Х-10 

interface, and user's guide 

MANUALS ONLY, each ............ nente ее». 5 
Californis residents add 62%, sales rax 


If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 
ORDER TOLL FREE (VISA/MC) CALL: 
800-227-6204 Ext 307 (Outside California) 
800-632-2131 Ext 307 (California Only) 
OR WRITE TO: 
THUNDERWARE INCORPORATED BSA X-10 is a trademark of BSR (USA) LTD. 
P.O. Box 13322, Oakland, CA 9466I APPLE Il is a trademark of APPLE COMPUTER, INC 


SUPE BRAIN 


QD - ONLY 
52 


Buy Foctory Direct and Save! Direct from 


` Intertec to you ot the best prices in the country! 
FREE! Word processing or single accounting program with 
purchase of 64k Superbraln at $2650. 


SUPERBRAIN 5mb Upgrade kif . » . e s » e 52995 


Includes ST-5O6 5'4' Smb Hord disk controller, rockets, cables, CP/M and DOS diskette 


SUPERBRAIN 64K оу . . . . . . 2650 
HARD DISK TOmb геси». . . . . 9999 
NORTHSTAR COMPUTERS 


TERMINALS 


Infertec 


Intertube III reg. 5895 . ° 1 20 
Intertec 


Emulator Reg. 5895.. ~; 5720 


PRINTERS - DOT MATRIX 
Lowest Prices! 


. .usr sus "99D | 


:150 
COMET con мил 85222, Regs 995 450 
COMET || ғаған! Rag 51350 7825 
EPSON MXBO roots. . . Regs 645 465 


EPSON MX80 н5222.. ,895 720 5525 


PRINTERS-wonD PROCESSING 
STARWRITER Parallel , , , Reg 52195 31495 
STARWRITER rs232 ... reg.s2395 71680 


STARWRITER || 4scps. ,Reg 52795 "1795 | 


ХҮМЕС роо нед 52850 *1995 
XYMEC вв232........ Reg S2675 72165 


МЕС 5510 2535 


WORD PROCESSING 
Word 5і0”....,.............%320 
Ма! Merge......... e E И 
deo --————— 9 se , 449 
Бепсімтегк,................ 400 

| Spellguard 


NAD Mait List structured ND 
MVF Maller 


"С/РМ is trademark of Digital Research 


Quod $2965 
32K Density. Reg. $3995 


HORIZON 11 $ HORIZON |! 

Doubl Doub! 
32k Density. Reg. $3695 2150 64k Density. Reg, $4195 531 25 
HORIZON Il HORIZON II 


Quad 
64K density Reg. $4495 53 3 25 


DISC DRIVES 
5 mbyte 5/4” Hord Disk 5Т-506 
from Seagote Technology 


LIST $1500 ONLY...*1300 

FLOPPY DISC 5% 
Tanden TM 100-1 single Sides Double Density 
TM 100-2 Double Sided Double Density 


*395 
SOFTWARE NORTHSTAR 


25% OFF! 


ACCOUNTING PLUS 


by Systems Pius 
Accounts Recelvable, Роугой, Accounts 
Poyable, inventory, Generali Ledger, Sales 
Order Entry, Purchose Order Entry. 


Each *395 


PEACHTREE 

A/R, A/P, G/L, P/R, INV.. ..ea. 35 
CPA, Property Mgmt....... ea. *795 

MVF PROGRAMS 
Restaurant Inventory, 
Client Billing 

DBMS PROGRAMS 
Gondor 1........... РТ m 
Dota Star...... — 5, 


C Basic Compller,..., 


Microsoft Basic.......... .. 9428 | 


U.S. International Dealer Inquiries Inviled 


To Order Call (206) 453-8159 ф "*" 


Masterchorge VISA odd 3% No 6.00.5 All prices FOB origin 


PACIFIC COMPUTER BROKERS 


11056 Palatine North, Seattle, WA 98133 
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Circle 290 on inquiry card 


‘using a linked list is the following: in- 


stead of allocating sequentially the 
storage needed to hold data items, we 
allocate separate storage objects, 
called links, each of which keeps 
track of a data item and either one or 
two other links. A set of links are 
connected together to form a linked 
list. A single link (see figure 4a) is one 
that keeps track of a data item and 
one other link, which is its successor. 
A double link (see figure 4b) has a 
data item and two other links: its suc- 
cessor and its predecessor. 

Class SingleLink is defined as shown 
in table 5. It has instance variables 
named entry and successor; entry 
points to an object that represents a 
data item, successor points either to 
another instance of class SingleLink, 
or, if there is no successor, to the ob- 
ject nil. We specify the entry and suc- 
cessor of a single link at the time we 
create it. For example: 


| link! link2 | 

link! — SingleLink entry: (Card 
suit: ‘club’ rank: 4) successor: 
nil. 

link2 — SingleLink entry: (Card 
suit: 'diamond' rank: 6) 
successor: linki. 


creates two links. The entry of the 
first link is an instance of class Card 
that represents the four of clubs. Its 
successor is nil, The entry of the sec- 
ond link is an instance of class Card 
that represents the six of diamonds; 
its successor is the first link. 

The class definition for double 
links is given in table 6. Class 
DoubleLink inherits from class 
SingleLink the instance variables and 
messages that are used to implement 
the entry and successor of a doubie 
link. Іп addition, there is an instance 
variable named predecessor that 
points either to an instance of class 
DoubleLink or to nil. The messages 
predecessor: and predecessor set and 
return, respectively, the value of 
predecessor, 

As stated previously, a linked list is 
a sequence of links connected in a 
linear arrangement, We can make dif- 
ferent kinds of linked lists depending 
on the links we use and the precise 


e Dest 
Gets Better 

CP/M®, the industry standard, 
continues to expand, because your 
needs continue to expand. 
CP/M-80™ 

For cost-effective computing on 8-bit 
2-80, 8080 and 8085-based micro- 
computers, CP/M-80 gives you the 
widest variety of mature, specialized 
software products anywhere. 
CP/M-86™ 

For jobs that require more address 
space and increased computing re- 
sources, CP/M-86 provides the soft- 


ware power you need. СР/М-86 16 


enhanced to operate with Intel's new 
16-bit 8086 and 8088 microproces- 
sors, with all the qualities that have 
given CP/M industry-wide support. 


And there's more to come: MP/M™, 
our  multi-programming monitor, 
and CP/NET™, our network oper- 
ating system, and PL/I, now available 
for 8-bit machines, will soon be 
available for the 8086/8088 family. 
CP/M. It's available on over 250 
types of computers. For a closer 
look, ask your dealer, your manu- 
facturer, or Digital Research. 


U.S. A. EUROPE FAR EAST 

DIGITAL RESEARCH VECTOR INTERNATIONAL MICROSOFTWARE ASSOC, 
P.O. Box 579 Research Park Q2 Plasada 

801 Lighthouse Avenue В-3030 Leuven 3-16-14 Minami Aoyama 

Pacific Grove, CA 93950 Belgium Minato-ku 

408-649-3896 32 (16) 20-24-96 Tokyo 107, Japan 

TWX 910 360 5001 Telex 26202 VECTOR 03-403-2120 


Telex 2426875 MSA 


DIGITAL RESEARCH 
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Circle 265 on inquiry сага, 


Send for our 
FREE Catalog 


DATA READER & 
PRINTOUT RULER 
FROM LINE-SITE 


ONLY 


$2.00 


(It's even FREE if you 
order from our catalog!) 


This special price is just to 
introduce you to our catalog 
of computes accessories and 
word processing supplies. 
We offer you 20-50% off on 
products like 3M-Scntch* 
brand diskettes, computer 
paper, ribbons, printwheels, 
binders, and alot more. 

If you order the Data 
Reader we'll send you 

a gift certificate worth 
$2.50 when you order 

from the catalog. 


15" flexible plastic, 
clear & tinted 


Highlighted 
reading window 


Vertical spacing 
scale for 8 lines 
per inch 


6 lines per 
inch vertical ° 
spacing scale 


Horizontal — 
Spacing scale, 
150 print 
positions 


шавы oam FG ысы WT 

TRICOHA 

3601 S. Sth St. 

Kalamazoo, МІ 49009 

TOLL FREE: (В00) 253-4358 

іп Michigan: (616) 375-7519 

О Here's my 52 (plus 50€ poslage and handling) 

for a Data Reader/Ruler and send me your catalog 
wilh 25%-50% savings on name brand disks, paper, 
labels and olher computer accessories. 


CI | don't need the Data Reader/Ruler hut please 
pul me on your catalog malling fist. 


Name 
Campany 
Address 
Gily 
State/Zip 
* 18i Co. 


(4a) 


(4b) 


Figure 4: Two kinds of links. Figure 4a shows a list of storage objects joined by single 
links, while figure 4b shows a similar list joined by double links. 


= 


class messages and methods 


entry: anObject successor: aSingleLink | 
| ((seif new) entry: anObject) successor: a 


instance messages and methods 


external 

entry | | ! entry. 
entry: e m | | entry — anObject. 
successor | | ! successor. 

successor: aSingleLink | | successor -- aSingleLink. 


— 


internal 
"none defined here" 


Table 5: Class template for class SingleLink. 


way that they are connected don't want the rest of the system to 
together. Table 7 defines class have access to the internal structure 
LinkedList, which acts as the of the list. The messages at and 
superclass of the various linked lists replace:at: can be defined using 
we will consider. It collects several JinkAt: since, once the appropriate 
messages that are suitable for all of link is found, it is easy to return or 


the LinkedList subclasses. 

The message linkAt: is used inter- 
nally by LinkedList methods. Taking Тһе Singly Linked List 
an integer as a parameter, it traverses The first type of linked list we will 
a sequence of connected links looking examine is the singly linked list. A 
for the link in the position indicated  singly linked list is a sequence of 
by that integer, It returns this link as single links connected together so that 
a result. This message is not intended the successor of the first link is the se- 
for use outside of the class since we сопа link, the successor of the second 


replace its corresponding entry. 


SOFTWARE PROFESSIONALS 


Whatever your 
specialization in 
software, there's ап 
expanding path 
al Keartatt. 


From high technology to commercial applica- In business applications, we run the MIS 
tions, opportunities at Kearfott span the soft- gamut—accounting, finance, inventory, man- 
ware spectrum. Regardless of the area that ufacturing, payroll and a whole lot more. 
intrigues you, you'll be working in one of the 
most sophisticated DP compiexes, using the ware, operatin 

і g systems and language сот- 
тірей cive rue BM ibl UNO: pilers that Kearfatt applications professionals 
The focus at our Data Center is on break- need. Prior experience installing System Soft- 
through systems expanding a global network. ware qualifies you for our consideration. 
To this end, we've assembled an elite group of 
software professionals. Our growth dictates 
the demand for more. We have a battery of 
computers that include the 3033, AMDAHL 
V/6, 43ХХ series, and more, with comple- 
menting front end processors. In support of 
this hardware, we run a multitude of software 
including MVS/SE-2 (going MVS/SP), 
VM/SP, VSt, IMS DB/DC, CICS, TSO/SPF, 
WYLBUR, ACF/NCP, ACF/VTAM, and more. 


In Engineering applications, realtime software 
designs operate airborne computers in Kear- 
fott avionics systems—from aircraft navigation 
to missile guidance. You could also be 
designing for programs comparable in com- 


In the Data Canter, we support all the hard- 


Whatever your area of software expertise, you 
should have an appropriate degree and at 
least a 3-year record indicating potential to 
achieve higher professional levels. Send your 
resume to: Carol Batte, Singer Company, 
Kearfott Division, 1150 McBride Avenue, 
Little Falls, N.J. 07424. 


earfot 


plexity to Kearfott's inertial measurement a division of The SING E R Company 
units on the Space Shuttle and guidance con- 

trol on Trident submarines. Assignments may An equal opportunity employer, m/f 

include simulation on our 3033. who creates opportunities. 
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Circle 293 on inquiry card. 


NO FRILLS! 
NO GIMMICKS! 
JUST GREAT 


DISCOUNTS 


MAIL ORDER ONLY 
ATARI SOO 


Personal Computer 
System 


NORTHSTAR 
Horizon !| 32K 
Horizon ІІ Quad. . ...... 


Horizon (1 64K... ... C» 299900 
Horizon Quad 64K 


TELEVIDEO 
Model 912 


HAZELTINE 
Model 1420............. 
Model 1421 


Model 1510. , 
Model 1520 


Executive 80 
Model 20 


Model 30 


OKIDATA 
Microline 80 


50806 Technology 


Mode! 10 120 
Model 10 140 


QANTEX 
Mode! 8000 150 CPS 
parallel interface 


Model 8000 150 CPS 
serial interface ! 


114900 
119500 


DECwriter IV 
| Model LA-34 


We'll meat ог beat any advertised prices! 
Ман dems in stpck lor mmediate delivery 
Factory sealed cartons. Full manulaclwer's guarantee 
All products Subject 10 availability. 

All prices subject to change. 


DATA DISCOUNT CENTER 


135-53 Northern Bivd., Flushing, N.Y. 11354 
Visae Master Charge = М Y. & residents add Sales Tax 
Shipping F .O.B. М.Е 
Phone Orders Call (212) 895-5577 
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link is the third link, and so on (see 
figure 5). The successor of the last 
link is nil. 

The definition for class 
SinglyLinkedList is given in table 8. 
Class SinglyLinkedList has an instance 
variable named firstLink that points 
either to the first object in the list or 
to nil if the list is empty. The internal 
message initialize, which is sent when 


an instance of SinglyLinkedList is 
created, sets firstLink to nil. The inter- 
nal message firstLink, which is never 
sent to an empty list, returns the 
SingleLink instance pointed to by 
firstLink. 

In the implementation of the 
message append:, we first create a 
new link whose entry is the object 
passed as a parameter. We then check 


339900 | 


class messages and methods 


aDoubleLink2 | 
aDoubleLink2. 


instance messages and methods 


external 
predecessor | x predecessor. 
а 


predecessor: 


internal 
"none defined here" 


entry: anObject successor: aDoubleLink! predecessor: 


t (self entry: anObject successor: aDoubleLink 1) predecessor: 


oubleLink | | predecessor — aDoubieLink. 


Table 6: Class template for class DoubleL ink. 


instance variable names "none defined here” 


class messages and methods 
instance messages and methods 


external 
at: aninteger 
self checkindex: aninteger. 


self checkindex: aninteger. 


internal 


linkAt: anInteger | aLink | 
aLink — self firstLink. 


| aLink. 


new | | t (super new) initialize. 


1 (self linkAt: anInteger) entry. 
replace: anObject at: aninteger | | 


(self linkAt: aninteger) entry: anObject. 


"firstLink | | ,., to be defined іп subclasses” 


(aninteger — 1) timesRepeat: [ aLink — aLink successor, ]. 


Table 7: Class template for class LinkedList. 


Account on if. . 


Accounts 


Payable 


ажы кс 
pm T 


With the 
Osborne programs 
ав a base, we have 
developed a debugged, 
easily installed business 
package that compares favor- 
ably with systems costing much 
more, 

Genera! Ledger produces trial, 
monthly, and quarterly balance sheets 
and income statements. Journal 
entries can be entered manually, or 
automatically from the A/R and A/P 
systems. 

Accounts Receivable is an open- 
item system that handles invoice, 
payment, credit memo, debit memo, 
and progress billing transactions. 
Customer statements are produced 
when desired. 

Accounts Payable writes checks 
to specifled vendors from invoice, 
credit memo, and debit memo 
transactions. You can distribute each 
transaction over ‘a series of G/L 
accounts and job numbers. 
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Inventory 


Now 
Available 
$295 


ccounts 


_ Payable 


Accour 


ts 


Receivable _ 


39579 


Both the A/R and A/P systems 
produce aged invoice analysis listings 
based on user-specified time periods. 

The Payroll system allows hourly, 
salaried, vacation, holiday, plecework, 
overtime and miscellaneous pay. Any 
number of deductions can be entered 
for each employee. 941-А and W-2 
forms are produced when needed. A 
Job Cost subsystem keeps track of 
project dates and status, and records 
hours, cost and overhead information 
by employee for each job. 


The checks and statements fit - 


standard forms readily available from 
mail-order forms suppliers. You have 
your choice of a number of different 
formats. 


General 
Ledger 


We are committed 

to the support of our 

users. À tech support 

phone line gives you access 

to us If you need it. Full source 

code is included with every sys- 

tem. Our money-back guarantee 
speaks for itself. 

Minimum requirements are 4BK 
RAM, CP/M™ or CDOS, CBASIC2™ а 
CRT, and a 132-column printer. We 
can provide standard 8", NorthStar 5" 
double-density, or Heath/Zenith 5" 
diskettes — call for availability of other 
formats. The price is $295 per 
system, or $995 for the complete set 
of four. 

For more information, write 
VANDATA, Suite 205, 17544 Midvale 
Ave. N., Seattle, Wa. 98133, or call 
(206) 542-7611. 

Vandata Business Software. You 
can account on it, Hundreds of other 


businesses already do. 


CBASIC is à trademark ot Complter Systems Ina-. 
GPM із a registbred trademark of Digiti Rezearch. 
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Intertec Superbrain SPECIALS 
64K Ram, List $3495, .... $2595 
64K Quad, List $3995 ... . $2995 

NorthStar 


Horizon | 32K DD List $2695 
Horizon | QD List $2995 ... 
Horizon 2 3200 Lisi $3095 . . 
IntersystemDPS-1 Lis! $1749 


CALL 
‚ CALL 
.. CALL 
CALL 


Z-zH 


Ё beum, ún mv 


Cromemco Z-2H, Lisi $9995 , , $7945 
System 2, 64K List $4695 . , $3749 


System 3, 64K , List $7995, . , $6395 


Disk Systems 

Thinker Toys Discus 2D 
Dual Discus2D ........... "Wu 
Discus 2 + 2, List $1549. 
M26 Hard Disk, Lisi $4995 _. 
Discus М-10, List $3695 .,..... 

Printers & Terminals 
Paper Tiger (DS-445......... ,, $649 
Willi graphic option 
Cantronics 730-1, List $795 
739-1, 157 $995 ,,.......,.,... 
a de Lees a ea 
NETT 8 2... tbe eae d 
ТІ 810, List $1895 
МЕС SPINWRITER 5530 ..,.... $2395 
NEC SPINWRITER 5515, 5510. . $2395 
Diablo 630 List $271 | $2399 
Intertube 111 List $895 . $729 
Smith ZENS O ewes ewe aware $719 
Talevidao 912C ............... 


950. 
Hazeltine 1420 ..,......... 


з= т т=з pabis ee He 8 8 


o "om moa 4 4 о & 8*9 


P343 баз *"*a1953529$5€ 


Computers 


Wholesale 


P.O. Box 144 Camillus, NY 13031 


Е за. | 

"шш (315) 472-2582 9 
Mosi lems та stock for immediate delwery Factory sealed carions, 
wifull factory warranty. NYS reudeaty add sporopeale sales tax. 
Prices do nol include shipping VISA and Master Charge add 3% 

2% orders require 25% deposit Prices subject to change wathoul 
тіксе 


to see if the list is empty, and if so we 
set firstLink to point to the new link. If 
the list is not empty, we get the last 
link in the list and make its successor 
the new link. In either case, we incre- 
ment the value of count to keep track 
of the new number of objects in the 
list. 

In general, to insert a data item into 
a singly linked list, we create a new 


firstLink 


class messages and methods 


"none defined here’ 


instance messages and methods 


external 
self empty 


count — count + 1. 


self checkindex: aninteger. 
(aninteger = 1) 


aSingleLink successor). J, 
count — count + 1. 


self checkindex: aninteger. 
(aninteger = 1) 


count — count — |. 
¦ anObject, 


internal 


firstLink -- firstLink. 


append: anObject | aSingleLink | 
aSingleLink — SingleLink entry: anObject successor: nil. 


if True: [ firstLink — aSingleLink. | 
ifFalse: [ (self linkAt: count) successor: aSingleLink. ]. 


Insert: anObject at: aninteger | aSingleLink | 


ifTrue: | firstLink — SingleLink entry: anObject successor: firstLink. ] 
ifFalse: | aSingleLink — self linkAt: aninteger — | 
aSingleLink successor: (SingleLink entry: anObject successor: 


removeAt: aninteger | aSingleLink anObject | 


ІПгие: [ anObject — firstLink entry. firstLink — firstLink successor. | 
ifFalse: [ aSingleLink — self linkAt: anInteger — 1. 

anObject — aSingleLink successor entry. 

aSingleLink successor: aSingleLink successor successor. ]. 


Initialize | | super initialize. firstLink — nil. 


Table 8: Class template for class SingiyLinkedL ist. 


link for the item and then find the link 
that the new link is to follow. We 
then make this link point to the new 
link, and have the new link point to 
the former successor of this link (see 
figure 6a). The only exception to this 
process occurs if we are adding the 
data item to the beginning of the list. 
[n this case there is no predecessor, so 
we simply point the new link to the 
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The NO Compromise оп P’** 
S-100 Plug-Ins 


*(Performance, Power, Price) 


STATIC RAM BOARD The 32K x 8 bit/16K x 16 bit STATIC 
RAM BOARD uses low power and its 
| : — — ; fast device access time of 200 nsec 
| (max.) allows for operation @ 4 MHz 
without any wait cycles. 
Features: IEEE-696 compatibility with 
extended addressing D Memory ad- 
dress may start and stop on any 4К/ 
2K boundary Г] Special Memory Man- 
agement and Control Functions (sel- 
ectable via output port control word(s): 
s Bank select/deselect 8K/4K 
g^ Tnm € Bank write protect — 8K/4K 
а ====8 Bank readdress BK /4K 
O)Software page select/override L] Software wait cycle select (ІР slower devices util- 
ized by user) LJ External power source back-up capability for Memory Array О Low 
input power requirements (full memory array - 150 MA max. @ B VDC IN — support 
logic-500 ma typ @ 8 VDC ІМ) О Socketed RAMs and support logic IC's for easy 
maintenance [J Comprehensive Manual 


Assembled and Tested 
Kit P/N 52748-500 $395 


P/N 52748-500-100 $485 
Bare Board P/N 52748-5XX $95 


The multiple on-board functions allow \ MULTI-FUNCTION 1/ O BOARD 
for complete software and hardware 
IZO task(s) control. 

Features: Two independent SYNC/ 
ASYNC serial ports (Software program- 
mable with status read interface: RS- 
232-С or current loop — 20 or 60ma 
— or TTL with handshaking. Dedicated 
Output connectors for each port) O 
One strobed 8-bit parallel port with 
handshaking (Software status read) Г] 
Three 8-bit parallel ports undedicated | — —————— 
& user configured (Software program- | ITT 

mable for input, output, plus input/output/ bidirectional with handshaking or com- 
binations thereof. Software status read for handshake logic) O Three independent 
16-bit timers (Software programmable for 5 operating modes. Indiv. clock source 
Input & gate contro] — int, or ext. Uninterrupted read, Two buffered outputs) Û 
Eight leve! priority Interrupt controller (Software programmable highest Interrupt 
level. 8080/Z80 auto restart command) О Two software programmable baud rate 
generators with crystal controlled frequencies — .01% tolerance Г] Large proto- 
typing area with access to regulated +5, +12, — 12VDC. 


Assembled and Tested 
Kit P/N 52748-100 5225 


pum Щщ i al | E | 


|: LES ишш ІП 


а 


„Шы ж... 1 


Р/М52748-100-101 $375 
Bare Board Р/М 52748-1ХХ $85 


PROTOTYPING BOARD Provides flexibility and saves hours 
of power busing layout time. 

| Features: Bus-bar power distribution 
(1 Allows wire-wrap or soldering of 
sockets and discrete components Û] 
Accepts all std. sockets on .30” & .60" 
centers ГІ З regulators (--5У + 12V) 
with filter and decoupling capacitors 
[1 Accepts edge connectors on .10” 
centers. 
Or complete as shown in photo. 
Kit includes: 3 regulators w/3 heat- 
sinks/filter capacitors/2 bus bars and 

| manual P/N52748-400 $49.95 

| Bare Board P/N 52748-Axx 534.95 


I/O TECHNOLOGY 


P.O, Box 2119 
Canyon Country, CA 91351 
(805) 252-7666 | 


f ТІНІ 
11% 333188111 
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СА residents add 6% tax 
U.S. Domestic Trice, FOB Factory 
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former first link in the list. This pro- 
cedure is used to implement the 
message insert:At: іп class 
SinglyLinkedList. We also increment 
the value of count, just as we do in 
the message append. 

The general procedure for remov- 
ing a data item from a singly linked 
list is analogous to that for inserting 
an item. First we find the link that 
precedes the one at the position of in- 
terest. We then point this link to the 
link that follows the one of interest. 
This deletes the link of interest from 
the list (see figure 6b). We then return 
the entry of the deleted link. Again, 
the exceptional case is removing the 
first item since there is no preceding 
link, The message removeAt: in class 
SinglyLinkedList is implemeneted 
using this procedure. Since an object 
has been deleted from the list, we 
decrement the value of count. 

Suppose we wish to use a singly 
linked list instead of a sequential list 
in our previous example of a deck of 
cards. We simply create instances of 
class SinglyLinkedList For the deck and 
hands, as shown in the following: 


| hand! һапа2 deck | 

deck — SinglyLinkedList new. 
hand! — SinglyLinkedList new. 
hand2 — SinglyLinkedList new. 


We can then use the rest of the code, 
unchanged, from that example. We 
are able to do this because we have 
hidden the details of each implemen- 
tation inside the corresponding class 
definition and, in using the classes, 
have limited ourselves to a clearly 
defined set of external messages, 


The Circular List 

Another type of linked list is the 
circular list (see figure 7). A circular 
list is a singly linked list in which the 
successor of the last link in the list is 
the first link in the list. This makes a 
circular chain of links. If we have 
access to the last link in a circular list, 
then we also have easy access to the 
first link of that list since it is the 
immediate successor of the last link, 
By keeping track of the last link of a 
circular list, we can easily insert and 
remove items from both the begin- 


Circle 342 on inqulry card. —* 


available now from stock 


Ultra Fast - 100 nsec. chips 
Fast access allows memory management 
manipulation without wait states. 


8/16 - 8 or 16-bits wide 
Dynamically switches data path width per 
IEEE Standard. 


Low Power 
Typical power consumption less than 2 amps 


for active board. Less for power down 
boards. 


$1,295 


TO ORDER: 

May be ordered through your local computer store or 
factory direct. Personal checks, CODs, VISA and MC 
accepted from within USA. 10-day return privilege on 
factory orders. Shipping paid by SCP on prepaid USA 
and Canadian orders. All boards fully assembled, 
guaranteed one year. 


Extended Addressing 

24-bit IEEE addressing allows 16-megabyte 
range. Single shunt changes to 16-bit 
addressing. 


Fully Static 
No clocks, no refresh required for easy DMA 
use. 


Special Features 

Any 4K block can be disabled. Or, can disable 
everything above or below any 4K boundary. 
Available in 16K increments for OEM quantities. 


100 nsec. Chips - Qty. 1-9 
OEM & Dealer prices also available. 


1114 Industry Dr. Seattle WA 98188 
Information Hotline: 206/575-1830 


Send more information: ( ) 
Name 

Company 

Address 

City 
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ning and the end of the list. This will 
be a useful property in some of the 
data structures that we will build out 
of circular lists. 

The definition of class CircularL ist is 
given in table 9. Class CircularList has 
an instance variable named lastLink 
that points either to the last link in the 
list or to nil if the list is empty. The in- 
ternal message initialize sets lastLink to 
nil. The internal message firstLink 
(again, as in the case of class 
SinglyLinkedList, sent to nonempty 
lists only) returns the successor of 
lastLink. Since the list is circular, this 
is the first link in the list. 

The append, insert, and remove 
operations on a circular list are 
similar to those on a noncircular list. 
Since we always have a link that 
precedes any given link in a circular 
list, we don't have to make exceptions 
for operations on the beginning of the 
list, The implementation of these 
operations is demonstrated in the 
methods for the messages append: 
insertAt:, and removeAt:. 


The Doubly Linked List 

Now we will consider the doubly 
linked list (see figure 8). A doubly 
linked list is a sequence of double 
links connected together. The suc- 
cessor of a given link is the link that 
follows it in the sequence, just as in 
the case of the singly linked list. The 
predecessor of a given link is the link 
that precedes it in the sequence. А 
doubly linked list can be made into a 
circular list, just as a singly linked list 
can, by connecting the first and last 
links. In this case, the successor of the 
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(6a) 


onObject 
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(6b) 


a э è 
Successor 


Figure 6: The insertion and deletion of data items from a singly linked list. In both inser- 
tion (6a) and deletion (6b) processes, the dotted lines represent the links existing before 
the process, while the solid lines represent the links existing after the process. 


Figure 7: A circular list. 


ADVANCED MICRO SYSTEMS © 25188 ADAMOR ROAD е CALABASAS, СА. 91302 
MORROW DESIGNS rnonucts at Low LOW PRICES! Tel.: (213) 880-4670 


OFFER 
EXPIRES 
Ort JI 7984 


AMS 


* HARD DISK SUBSYSTEMS ADDITIONAL HARD DISK *FLOPPY DISK SUBSYSTEMS TWO DRIVE SUBSYSTEMS 


M-26 DISCUS M26 $3697.00 
M-20 DISCUS M20 $3553.00 
M:10 DISCUS M10 $2740.00 


DISK CONTROLLERS (A & T) 


OJ (A26. M26 HARD DISK 
DJ-M20 M20 HARD DISK 
DJ MIO MIO HARD DISK 


02-2208 DOUBLE DENSITY FEOPPY $349 00 


DJ-1108 SINGLE DENSITY FLOPPY 


А.26 DISCUS M26 $3337 00 
A-20 DISCUS M20 $3193 00 
А-10 DISCUS M10 $2460.00 


STATIC MEMORY (А & T) 


$595.00 14K SUPERAM 
$595.00 
$595.00 
32K SUPERAM 


$219 00 65K STATIC RAM 


Jók MEMORY MASTER 
24K MEMORY MASTER 


F-3t18 DISCUS I $ Hl&o0 
ЕІ2ІН DISCUS 2D $ 888.00 


F.2218 DISCUS 242 81176 00 


5248.00 
$284.00 
$378,00 
$450.00 
£870.00 


* DECISION | BASIC UNIT 


F-1۱128 DISCUS I $1389 00 
F-1228 DISCUS 2D 5145000 
F-2228 DISCUS 222 $1954 00 


$1342.00 


NOTE: 


|. The disk subsystems include Digital Research 
CP/M 2.2 and Microsoli Basc V52 


1/O CONTROLLERS (А & T) 


58.2411 SWITCHBOARD 1/0 
38-241 1-4K 4K RAM OPTION 
MB 3200 MULT I /O BOARD 


$219.00 
3 60.00 
530%.00 


All shipments РОВ Calabasas — 90 days warranty on all products 
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|, E.E.E. 5-100 BUS (A & T) 


WB.OB00 8 SLOT MOTHER §RD. 
WE 1200 12 SOT MOTHER BRD 
WB 2000 20 SLOT MOTHER BRD. 


5109.00 
$179.00 
$173.00 


Ф || you own s MITS controller and dic drive, 
we have the interface to tun them with our 
new aubsysiems, and a reformalier for your 
Pertec drives and software to Iramlale your 
Mites files to your new operating system 


Prices, Terma, Speciicatons subject io change without notice. 
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Greater computer power . . . fewer separate 
components . . . larger capability . . . simpler to 
operate . .. modular maintenance . . . 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer . . . plus 
unsurpassed reliability...plus 12-month warranty on all PC boards. 

Its highly reliable, double density drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80™ microprocessor-based 
system to our 16 ВІТ microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-100 can grow 


to fit them. 


The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifíca- 
tions. And ask for a demonstration. Dealer inquiries invited. 


18" wide 
167” deep 
11" high 


Complete systems available 


2-80 15 a trademark of Zilog Corp. 


CPIM and MP/M 


are trademarks ol Digital Research Corp. 


CBASIC із a trademark of Compiler Systems inc. 


| өсі: A 
QUASAR DATAS QDP-100 f 4 s 
А/Р, Р/В Systems; 


COMPUTER SYSTEM. 


ALL THESE FEATURES... 

IN THIS SMALL SPACE... 
AT THIS LOW PRICE! 

5,695 


includes 3/ L, A/R 


D dmm 
-— —— 


Guster 
Computer 
ste" 

соғ-00 


7 


Quasar Data Products zz 
22 
10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 Cf | 


Phone: 216/526-0838 / 526-0839 
Telex: 241596 
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PRICES | | | ! 


1702A 
2708 
ТМ52716 
2716 5V 


"попе defined here” 


2716-1 (350 ns) 
1М825232 instance messages and methods 
2732 


2732A-3 (300ns) 


2732А-2 (200ns) external 
: ns : " 
2758 8.00 append: anObject | aSingleLink | 


seif em 

2114 (300 e s.00 ! iFT ы lastLink — SingleLink entry: anObject successor: nil. 
2114 (200 ns) 3.65 lastLink successor: lastLink. ] 
TMS4060-2 (200 ns) 2.50 ; ifFalse: [ aSingleLink -- SingleLink 
4116 (200 пв) 2.50 entry; апОбјест successor: lastLink successor. 
4116 (150 ns) 3.00 lastLink successor: aSingleLink. lastLink — aSingleLink. |. 
6810 ыз : count — count + 1. 
as ER Insert: anObject at: aninteger | aSingleLink | 
6850 5.25 . 
ett 9.25 self сһескіпдех: aninteger. 
B085A 875 ' aSingleLink — self iinkAt: aninteger — 1. 
8212 2.50 ; aSingieLink successor: 
6216 2.50 i (SingleLink entry: an Object successor: aSingieLink successor). 
8748 55,00 ' count — count + 1. 
тМ99900 25.00 removeAt: апіптедег | aSingleLink anObject | 
2-80 CPU 6.50 self спескіпаех: aninteger. 
ОРИ) А aSingieLink — self linkAt: aninteger — 1. 
anQObject — aSingleLink successor entry. 
(count = T) 

True: [ lastLink — nil. | 

ifFalse: ( aSingleLink successor: aSingleLink successor successor. 

(aninteger = count) ifTrue: [ lastLink — aSingleLink, ]. ]. 

count — count — 1. 
! anObject. 


SPECIA! 4116 (200 ns) 
8 for 19.00 ' 


internal 

Initialize | | super initialize. lastLink — nil. 

firstLink | lastLink successor. 

IInkAt: anInteger | 
(aninteger = count) | (aninteger = 0) ifTrue: [ t lastLink ]. 
| super linkAt: aninteger. 
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н] um Table 9: Class template for class CircularList. 
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CIP SWITCHES 
DIODES 
TRANSISTORS 
8921 S. Sepulveda Ste 208 
Los Angeles, CA 80045 | " - А 
213/641-3101 MON THAU FR! і 
900/421-2418 ЛАСТЫ LES NI. oe MT 
CHECK, MONEY ORDER, VISA 


MASTERCARD. CALL FOR COD. ADD 2.00 Ground 
U.S. FUNDS ONLY ADD 5.00 Alr 


Calif residents, add 6% {ах UPS Km 
ALL MAJOR MANUFACTURERS. - 
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100% GUARANTEED, 
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Figure 8: А doubly linked list. 
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The A2-3D1 
Graphics Family... 


professional 
3D and 2D 
graphics 
hed ine 
Now for pen | 
non-programmers! condor weiner youre mapping town 


presenting charts at a business meeting, or 
animating games. 


Now this versatility is available for the non- 
programmer with the A2-GE1 graphics editor 
and programmer. Create images as you view 
them. Scan them, animate them, combine 
them, or add text or labels. With a minimum 

of fuss. you can prepare all sorts of scientific, 
business, or educational presentations. 


Add the A2-3D2 enhancement package 

for color, and as a bonus youll also be able 
to manipulate images independently of each 
other—as many different objects at once as 
your memory will accommodate. 


When it's time for some challenging and 
educational entertainment, run the A2-3D/A 
Saturn Navigator. You'll enjoy an adventurous ` 
flight to Saturn, enter its orbit, and rendezvous 
with an orbital space station that awaits your 


arrival. 

We ve reached our goal of giving you the most 
Running on the Apple II: sophisticated graphics utilities in the market- 
A2-3D/A Saturn Navigator place... 


see them now at your dealer! 
A2-3D1 Graphics Package A2-GE1 Graphics Editor 
$59.95 on disk (32K required) $34.95 on disk (48K and 


$49.95 on cassette (16K A2-3D1 required) 

required) A2-3D/A Saturn Navigator ; | | 
A2-3D2 Enhancement $24.95 on disk (48K and Su l W | 
$24.95 on disk (48K and A2-3D1 required) | рәс» 

A2-3D1 required) Communications Corp. 


Box V, Savoy, IL 61874 
(217) 359-8482 
Telex: 206995 


$19.95 on cassette (32K and 
A2-3D1 required) 


For directi order, include $3 for UPS or $5 tor first class mail delivery. 
liitnois residents add 5% sales tax. Visa and Master Card accepted. "Apple" is the registered trademark of Apple Computer Inc. 


class name 


perclass 


instance variable names 


rlass messages and methods 


“none defined here” 


instance messages and methods 


external 


self checkindex: aninteger. 


self checkindex: aninteger. 


t aDoubleLink entry. 


internal 
Initialize | | 
super initialize. 


aDoubleLink — listhead. 


t aDoubleLink. 


Text continued from page 256: 

last link is the first link, and the 
predecessor of the first link is the last 
link. The class definition for a cir- 
cular, doubly linked list is given in 
table 10. 

Class DoublyLinkedList has an in- 
stance variable named  listHead, 
which points to a special kind of link 
known as a list head. А list head is a 
link whose entry is unused, The idea 
is to keep the list head in the list so 
that even when there are no data 
items in the list, at least one link is 
present. Having a link present at all 
times simplifies the implementation 
of some linked list operations. A list 


260 «August 1981 © BYTE Publications Inc 


DoublyLinkedList 
LinkedList 


append: anObject | | self insert: anObject after: llstHead predecessor. 
Insert: anObject at: aninteger | 


self insert: anObject after: (self linkAt: aninteger — 1). 
removeAt: aninteger | aDoubleLink | 


aDoubleLink — self linkAt: aninteger. | 
aDoubleLink successor predecessor; aDoubleLink predecessor. 
aDoubleLink predecessor successor: aDoubleLink successor. 


listHead — DoubleLink entry: nil successor; nil predecessor: nil. 
listHead successor: listHead. listHead prédecessor. listHead. 
firstLink | | t listHead successor. 
linkAt: aninteger | aDoubleLink | 
(aninteger = 0) ifTrue: [ t listHead |. 
(aninteger < = (count / 2)) ifTrue: [ | super linkAt: aninteger |. 


(count ~ aninteger + 1) timesRepeat: 
[ aDoubleLink — aDoubleLink predecessor. |. 


Insert: anObject after: aDoubleLInk1 | aDoubleLink2 | 
aDoubleLink2 — DoubleLink entry: anObject 
successor: aDoubleLink! successor predecessor: aDoubleLink! . 
aDoubleLink1 successor; aDoubleLink2. 
aDoubleLink2 successor predecessor: aDoubleLink2. 


Table 10: Class template for class DoublyLinkedList. 


head can be used in the implementa- 
tion of a singly linked list, but it is 
especially convenient in the im- 
plementation of a circular doubly 
linked list. In a circular doubly linked 
list, the list head successor points to 
the first link in the list (excluding the 
list head itself), or to itself if the list is 
empty (see figure 9), The list head 
predecessor points to the last link in 
the list (excluding the list head itself), 
or to itself if the list is empty. In class 
DoublyLinkedList, the internal 
message initialize sets listHead to an 
instance of DoubleLink whose entry is 
nil and whose successor and 
predecessor are both that same in- 


listHead 


Figure 9: An empty doubly linked list. 


stance (ie: the double link is made cir- 
cular). The message firstLink has been 
modified to return the list head suc- 
cessor. 

Because a doubly linked list is com- 
posed of a sequence of double links, it 
is possible to traverse the list in both 
directions, forward and backward, 
with equal facility. The internal 
message  linkAt: іп class 
DoublyLinkedList has been modified 
to access objects past the middle of 
the list by starting from the rear and 
traversing toward the front, This im- 
proves the performance of the access 
message аг. 

Inserting an item in a doubly linked 
list is similar to inserting an item in a 
singly linked list. We first create a 
new link for the item. Then we find 
the link that this new link is to follow, 
set the successor and predecessor 
pointers of the new link, and adjust 
both the successor pointer of the link 
that precedes the new link and the 
predecessor pointer of the link that 
follows the new link (see figure 10a). 
If we are using a circular list with a 
list head, we don't have to consider 
any exceptional cases. Removing an 
item from a list is an analogous pro- 
cess (see figure 10b). The details of 
these procedures are demonstrated in 
the methods for the messages 
append:, insert, and removeAr. 


The Stack 
The next data structure that we will 
look at is the stack (see figure 11). А 
stack is a linear list of items that is 
accessed in a very restricted way. In 
fact, only one side of a stack, the top, 
can be accessed. The bottom of the 
stack cannot be accessed. These 
names are useful because most stack 
diagrams list their items vertically, 
with the accessible end higher. The 
item at the accessible end of the stack 
Text continued on page 264 
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(10a) 


anObjec! 


successor 


predecessor 


(10b) 


predacessor 


onObjec! 


Figure 10: The insertion and deletion of data items from a doubly linked list. [n both in- 
sertion (10a) and deletion (10b) processes, the dotted lines represent the links existing 
before the process, while the solid lines represent the links existing after the process. 


Tex! continued from page 260: 

is called the top item. А new item is 
added to the accessible end, thereby 
making it the new top item. This is 
called pushing an item onto a stack. 
Only the top item can be removed, or 
popped, from a stack. By adding and 
removing in this fashion (pushing and 
popping), we are able to access items 
in a last-in-first-out manner—that is, 
the last item pushed on a stack is the 
first item to be popped off the stack. 
Because of this, a stack is often called 
a LIFO (last-in-first-out), 

Many examples of collecting and 
accessing in stack fashion exist out- 
side the realm of programming. À 
pile of trays in a cafeteria rack is often 
used in this way. The same can be 
true of papers piled on a desk. In pro- 
gramming systems, a number of 
algorithms call for the use of a stack. 
For example, arithmetic expressions 
expressed in prefix or postfix notation 
can be evaluated using a stack to keep 
track of partial results. 

The operations that we want to 
perform on a stack include: 


edetermine the number of items on 
the stack 

edetermine whether or not the stack 
is empty 

e push an item onto the stack 

e pop an item off the stack 

ө access the top item on the stack 

It is easy to implement a stack using a 
linear list as the basic storage 
mechanism, Since we have several 
kinds of linear lists, it is possible to 
have several different stack im- 
plementations. Table 11 gives the 
definition of class Stack, which serves 
as a superclass for subsequent stack 
classes. Each kind of stack has a buf- 
fer which is a linear list, either se- 
quential or linked. The messages 
count and empty are implemented 
using the corresponding messages of 
the linear list. The message empty- 
Check, which sends an error message 
if the stack is empty, will be used in 
the implementations of the messages 
pop and top. 


The Sequential Stack 
The first stack implementation we 
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Here are the 
Software Tools 
you have been 
looking for! 


1. Screen Management System 
Professional Looking 
Screens as simple as A,B 
A. Create or Update Screens with Mask 
Builder 


*Uses Direct Cursor Controls 

*Define field attributes 

*Save Screen Masks on Disk 

*Print out Masks for Program 
Documentation 

B. Use simple calls to interface CRT 

Driver to your programs 

*Built-in buffer stores mask and Field 
attributes 

*Display and accept data by field 


number 

*Forward and Back Page through 
screens 
*Forward and Back Tab through Fields 
*Dynamically protect fields 

"Program definable keys 


No Need to use 
INPUT or PRINT statements 


Available for CP/M, TRS-80 (1811), Apple il 
Microsoft's 
8ASIC-BO 
COBOL 
M80 


2. Which console rnessage do 
you prefer when your diskette 
or directory sets full? 

A. DISK WRITE ERROR: (Using PIP) 

B. m Next Diskette—Hit Carriage 
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larger than a single diskette? 
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of sequence 
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Screen ا‎ ent System 195.00 
BACKU $9.95 
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TRANSFER Ut 39.95 


OEM and Dealer inquiries are Welcome 


WESTERN BUSINESS 


ASSOCIATES 
1300 E. Shaw Ave., Sulte 164 
Fresno, CA 93710 
Phone (209) 224-0520 
"Requires Softcard 


CP/M 15а pric of Digital Research, Inc. 
2-80 Is a tradernark Of Zilos Inc. 
| Apple isa trademark of Apple Computer Inc. 
TRS-80 15 a trademark of Tandy Corp 
sortcard % a trademark of Mi roS 


_ We accept visa and Mastercard 


266 August 1981 © BYTE Publications Inc 


push 
һ ор of stock 


botiom of stock 
a 


اسا 
m‏ 


а 
b 4 


g 5 


b с 


Figure 11: A stack, shown in figure 11a, is а linear collection of objects arranged so that 
items can be added to or removed from the stack only at the top end of the stack, Figure 
IIb shows an item being added, or pushed, to the stack. Figure 11c shows an item being 


taken, or popped, from the stack. 


will consider is the sequential stack. 
A sequential stack is simply a stack 
implemented using a sequential list, 
The definition of class SequentialStack 
is given in table 12. An instance of 
SequentialStack is created by sending 
class SequentialStack the message 
size:, whose parameter is an integer 
indicating the estimated maximum 
size of the stack. For example: 


| stack | 
stack — SequentialStack size: 20. 


creates an instance of SequentialStack 
with space initially for twenty items. 
This size is expanded when necessary 
since the sequential list used as a buf- 
fer is expanded when required. 

The message push: is implemented 
by appending to the buffer the object 
passed as a parameter. Ás we have 
noted, this is an easy operation for se- 
quential lists to perform, except when 
the list overflows and requires expan- 
sion. The message pop is im- 
plemented by first checking to see if 
the buffer is empty, in which case an 
error is reported. Otherwise, the last 
item from the buffer is removed. 


Again, we should recall that this is an 
easy operation for a sequential list to 
perform. Similarly, in order to access 
the top of the stack (using the 
message (ор), we check to see that the 
stack is not empty, in which case we 
return (without removing) the last 
item in the buffer. 

The following is an example using 
class SequentialStack; 


| stack a bc | 

stack — SequentialStack size: 10. 

a — (Card suit: 'heart' rank; 5). 
— (Card suit: ‘heart’ rank: 6). 

C — (Card suit; 'heart' rank: 7). 

stack push: a, 

stack push: b. 

stack push: c. 

а — stack pop. 

b — stack pop. 

C — Stack pop. 


This example creates an instance of 
class SequentialStack that initially has 
space for ten objects, The variables a, 
b, and с are assigned to instances of 
class Card with ranks 5, 6, and 7, 
respectively. These instances are 
pushed on the stack and then popped 
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HOME FINANCE PAK I: Entire Series $49.95 ®© (Т) 
CHECK REGISTER ANO BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complele records, it also gives you 
the analysis and control tools you need to actively manage your account 
The syslem provides routines for BUDGETING INCOME AND EXPENSE, AUTO- 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING, CRT or printer 
герогіѕ are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval lime. Six lields of data are stored for each check: amount, check 
no. dale, purpose. recipient and TAX OEDUCTIBLE REMINDER, CHECK SEARCH 
routines allow searching on any of these data fields. Up to 100 checks /mo 
ELM... asks алй. „Ей: Жай эз эз € 5€9 в 8889 эз 9 6$ 9 = 539.95 


earned lor each ассоипі, „........................... $14.95 


CREDIT CARD: Get Control of your credit cards with this program. Drganizes, 
stores and displays purchases, payments and service charges lor up to 20 
separale cards or bank loans ........................ 1495 


UNIVERSAL COMPUTING MACHINE: $40.95 ®© 
A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations torming а 
unique computing machine Table elements can be multiplied, divided. 
subtracted or added ta any other element Hundreds of unique computing 
machines can be defined, used, stored, and recalled, for later use Excellent 
lor sales forecasts. budgets. inventory lists. income statements. production 
planning. project cost estimates-in short for any planning. analysis or 
reporting problem that can by solved with a table. 

$29.95 (9) 


COLOR CALENDAR: 
Go! a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program 15 the perfect way to schedule your activiltes. 

The calendar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
ot activity in any one of 20 time slots from 8:00 A.M. lo 5:30 Р.М. 


BUSINESS SOFTWARE: Entire Series $159.95 @ © 
MICRDACCQUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking, this efficient 
program provides a journal for recording posting and reviewing up to 1.000 
iransactions per month to any опе of 300 accounts. The program produces 
CRT and printer reports covering. 

BALANCE SHEET 


TRANSACTION JOURNAL 
ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 


Includes a short primer on Financial Accounting. (48K) ,...... 549.05 


UNIVERSAL BUSINESS MACHINE: This program is designed ta SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze. 
Pian and Estimate. The program was created using our Universal Computing 
Machine and il is programmed to provide the following planning and 


forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PADFIT & LOSS SOURCE AND USE OF FUNDS 

PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
INVENTORY ANALYSIS 


REAL ESTATE INVESTMENT 
Price, including a copy of the Universal Compullng Machine .... 589.05 


BUSINESS CHECK REGISTER ANO BUOGET: Our Check Register and Budgel 
programs expanded to include up to 50 budgetable items and up 10 400 
checks per month Includes bank statement reconciling and automatic 
check search (48K) ......... Eai иа T—— _ 1: 


ELECTRONICS SERIES VOL I & Il: Entire Series $259.95 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them CMOS, TTL. or whatever. tf it’s digital logic, 
this program can handle it. The program is an interactive, menu driven, 
full-fledged logic simulator capable of simulating the bil-lime response ofa 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANDS, NOAS, INVERTERS, FLIP-FLOPS, SHIFT REGISTERS, 
COUNTERS and user-defined MACROS, up to 40 user-defined random, or 
binary input patterns. Accepts network descriptions (rom keyboard or from 
LOGIC DESIGNER for simulation ................515995 (A) 
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LOGIC DESIGNER: Interactive HI-RES graphics program lor designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including NAND. NOR. INVERTER. EX-OR. T-FLOP, JK-FLOP, D-FLOP, RS-FLOP, 4 BIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions lor LOGIC SIMULATOR generated 


simultaneously with the CRT diagram being drawn ........ $159.95 (Х) 
MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s) ............ s.s. 529.95 Cle) 


ELECTRONIC SERIES VOL Ill & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
mode! of your circuit using RESISTORS. CAPACITORS, INDUCTORS. TRANSISTORS. 
DIODES, VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES, SINUSOIOS. SAWTOOTHS. etc. . all tully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) ar as a printed table of voltage vs time. Handles upto 
200 notes and up to 20 sources. Requires 48 НАМ .,... .. 5159.95 (A) (D 


CIRCUIT DESIGNER: Interactive HI-RES graphics program tor designing electronic 
circuits. Draw directly on the screen up to 10 different component types. 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires ........ ‚„. $159.95 


MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS |; This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
Ihe frequency distribution of user-supplied data sets. Printer. Disk. 1/0 
ӘМИН uno rome Mb ds ызаны x —————— PSD 


NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option, the program will plot the function, plot the 
INTEGRAL, plot the DERIVATIVE. determine the ROOTS. MAXIMA, MINIMA, 
INTEGRAL VALUE ........... ры 2” ED 


MATRIX: А general purpose, menu driven program for determining the 
INVERSE and DETERMINANT o! any matrix, as well as the SOLUTION to any set 
ot SIMULTANEOUS LINEAR EQUATIONS. ........... TT. 


3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
hy creating HI-RES PLOTS of 3-dimensional surfaces trom any 3-variable 
equation Disk save and recall routines for plots. Menu driven ta vary 
surface parameters. Hidden line or transparent plotting ....... 519.95 


ACTION ADVENTURE GAMES: Entire Series $29.95 ®© 
RED BARON: Can you outtly the RED BARON? This fast action game simulates 
a machine-gun ODGFIGHT between your WORLD WAR | BI-PLANE and the 
baron's. You can LOOP, DIVE. BANK or CLIMB-and so can the BARON. in HI-RES 
graphics plus sound. ........ ——" —— д ката ЭТА 


BATTLE OF MIDWAY: You аге іп command of the U.8.8. HORNETS’ DIYE- 
BOMBER squadron Your targets are the Aircraft carriers, Akagi, Soryu and 
Kaga You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus sound. ............. $14.95 


SUB ATTACK: It's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your 500, ihe MORAY. has just sighted the CARRIERS and BATTLESHIPS’ 
Easy pickings. But watch out far the DESTROYERS - they're fast and deadly 
In HI-RES graphics plus sound ....... ———— $14.95 


FREE CATALOG-Al! programs are supplied on disk and run on Applell w/Disk 
& Applesofi ROM Card & TRS-80 Level Il and require 32K RAM unless 
otherwise noted Detailed instructions included. Orders shipped within 5 
days. Card users include card number, Add $1.50 postage and handling 
with each order California residents add 62% sales tax. Foreign orders add 
$5.00 postage and handling. 


SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS: (408) 738-4387 menm 


DEALER INQUIRIES INVITED. 
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INTRODUCTORY OFFER! 


Turn your Micro-Computer into a Mint-Computer. 
Try the world’s #1 programming language-COBOL! 
Finally at a price you can afford and with no risk! 


Introducing... 


NPS-MICRO-COBOL 


This is the Naval Post Graduate School Cobol 
that you've heard so much about. Designed to 

ass the stringent government Hypo-COBOL 
ests used by GSA in their Compiler Certification 
Program. This is the first public release of 
version 2.1. This is an elaborate ANSI-COBOL 
subset. Comes complete with users manual in 
DeLuxe three-ring binder. 


Ф Perfect for learning COBOL. 
Perfect for teaching COBOL 
FREE sample programs included 
Runs in 24K 


Requires 8080, 27-804, ог 8085 and 
standard CP/M” system 


Provided on standard 8" disk or 
Northstar Double Density CP/M 5" 


Only $69.95! 
FREE ALGOL INCLUDED! 


FREE BONUS. All purchasers recelve a 
FREE copy of NPS-ALGOL at no extra 
cost. A favorite lanquage in Europe, 
ALGOL Is the original structured lang- 
uage. Comes WIth FREE sample programs. 


MONEY-BACK GUARANTEE. If you're not 
completely satisfied with this software. You 
may return it within fifteen days for any 
reason and get a full refund. 


Send Check, Money Order or Credit 
Card information and order a copy 
today! Please add $2.50 shipping 
and handling on all orders. 


Credit Card buyers: For ExtraFast 
service call (415) 527-7730 


І Order from: The Software Review d 
704 Solano Avenue, Albany, СА 94706 


Yes, | want to run COBOL оп my system! Enclosed lind | 
| 569.95 plus $2.50 shipping/handling (California 
| residents please add Td Medea sales tax). | will | 

receive Ihe NPS-COBOL system plus a FREE copy af | 
| HPS-ALGOL. | understand that | may return ihe 

software within 15 days if not completely satisfied | 
| fot a full refund. 


| NAME 

| COMPANY 

| STREET 

CITY 

| STATE ZIP 
Í AMOUNT ENCLOSED $ 
Disk size desired: 5" 8" 


| 0 Check Enclosed Г] VISA 

| C1 UPS C.0.D. C1 Mastercharge 
| Card number 

| Expiration Date 

| Signature 


П Check here for more information | 
| CP/M ıs a trademark of Digital Research and 2-80 is а 
trademark of Zilog. | 
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class name Stack 


superclass Object 


instance variable names 


class messages and methods 


"none defined here” 


instance messages and methods 


external 

count | | ! buffer count 

empty | | ! buffer empty 

"push: anObject | | ... to be defined in subclasses” 
"pop | | ... to be defined in subclasses” 

"top | | .. to be defined in subclasses” 

internal 


emptyCheck | | self empty ifTrue: [ 1 self error: ‘stack empty" J. 


Table 11: Class template for class Stack. 


class messages and methods 


size: aninteger | | 
(aninteger > 0) 


instance messages and methods 


external 


internal 


off, The effect is to reverse the 
assignments to a, D, and c, such that 
the ranks are 7, 6, and 5, respectively. 


The Linked Stack 

Alternatively, we can define a 
linked stack, which is a stack whose 
buffer is a linked list. The definition 
of class LinkedStack is given in table 
13. A linked stack is created by send- 


ifTrue: [ ! (self new) initialize: aninteger | 
ifFalse: [ 1 self error: ‘invalid size’ J. 


push: anObject | | buffer append: anObject. 

pop | | self emptyCheck. | buffer removeAt: buffer count. 
top | | self emptyCheck. 1 buffer at: buffer count. 
initialize: aninteger | | buffer — SequentialList size: antnteger. 


Table 12: Class template for class SequentialStack. 


ing the message new to class 
LinkedStack. Since we are using a 
linked list for the buffer, there is no 
need to specify a maximum size 
estimate. For example: 


| stack | 
stack — LinkedStack new. 


creates a new instance of class 


“WITH THE UCSD p-SYSTEM; 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH? 


HARRY BLAKESLEE, President, Denver Software 


ur business is bigger and 
better than ever. 
A lot of the credit for that 


goes to the UCSD p-System software 
from Sof Tech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System —like our 
financial management package— and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
= E! l of your choice— UCSD Pascal, 

TE ыы Yn FORTRAN-77, BASIC, or assembly 

ші ІШ ^ | language. All are backed by Sof Tech 

: | "a Microsystems, a leading system 

-3 i software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
software that goes from “A” to "Z^ 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 


soeg 


O 
A SUBSIDIARY OF SOFTECH 


246 | 


For the software that's going places. 
9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 
UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. TWX: 910-335-1594 
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instance variable names 


class messages and methods 


external 


new | | t (super new) initialize 


instance messages and methods 


LinkedStack 
Stack 


"попе defined here" 


push: anObject | | buffer insert: anObject at: | 


pop | 


| self emptyCheck. f buffer removeAt: |. 


top | | self emptyCheck. t buffer at: 1. 


internal 


Initialize | | buffer — LinkedList new. 


Table 13: Class template for class LinkedStack. 


LinkedStack. The message push: is im- 
plemented by inserting the object 
passed as a parameter at the begin- 
ning of the buffer (ie: at position 
number 1). This is an easy operation 
for a singly linked list. The message 
pop is done by removing the first ob- 


ject from the buffer—another easy 
operation. The message top is im- 
plemented by accessing the object 
that is the entry of the first link of the 
buffer. We can use an instance of 
class LinkedStack in the example given 
for class SequentialStack by doing the 


following: 


| stack | 
stack — LinkedStack new. 


The rest of the example is unchanged. 


The Queue 

The queue is an important data 
structure that, like the stack, occurs 
often both in programming systems 
and outside the realm of program- 
ming (see figure 12). À queue is a 
linear list of items whose access is 
restricted to the two ends, Àn item 
can be appended to only one end of a 
queue, called the rear. Ап item can be 
removed only from the other end of 
the queue, called the front of the 
queue. This causes a sequence of 
items that are added to a queue and 
subsequently removed, to be accessed 
in a strict first-in-first-out fashion (ie: 
the first item that we put in a queue is 
the first item that we get out). 
Because of this, a queue is sometimes 
called a FIFO (first-in-first-out). 

Lines of customers at a bank win- 


NEW LOWER 8088 PRICES 


LDP88 8088 CPU BOARD 


LDP1/2 


The LDP1/2 utilizes the advanced 8088 processor to provide up to 8 
limes the throughput of a 4 MHz ZBOA processor. The powerful instruc- 
BB is Ideally suited to higher level languages such as 
PASCAL and РШ. The 10 slot motherboard leaves 7 51015 for USER ex- 
ne With the option of a 10 MByte Winchester and MP/M-B6, the 

DP mainframe becomes a powerful multiuser system with the capabili- 


tion set of the 


ly of handlin 


enced with 280 CP/M systems. The performance of the LDP1 and LDP2 
has never before been available for such an affordable price. 


FEATURES: 

— LDP88, 8088 CPU board 

— LDP72, advanced порру disk controller 
— LDP64K dynamic НА 


1 seria! RS232 port 
10 slot motherboard 


» B bil bus eases 
space « 65K I/O ports 


8 users wilhoul the degradation in performance experi- 


е 8088 CPU 5 MHz operation yox to 8 MHz • 9 vectored Inter- 

rupts е Fully complies with 

• Н5232 serial port with modem controls е 1K bytes of static RAM » 2 

EPROM sockets erry ог 2732) » BOB? upgrade kil available in Зәрі, 
nterface to other 5100 bus boards е 1MByte address 


EE 896 electrical and timing spacs 


64/256K MEMORY 


° B or 16 bit aot پش‎ » Meets all IEEE 696 specs » Access tima 


350 ns from PS 


NC low = Intel 8203 dynamic ВАМ conirollar = 24 or 


16 bít address decoding е No wait states with 5 MHz 8088 or 8088 
o Parity with Error interrupt poe • No DMA RESTRICTIONS 


е 64K board is upgradeable to 


— 18" Shugari 801R drive (LDP1), 2 Shugart 801 A's (LDP2) 


— 4K EPRO 


OPTIONS: 
— HAZITALL 


socket lor user population 


"M p 10 ы Winchester (replaces 1 Shugart 301 in LDP2, available 
ері. 
— PIN-86 multiuser system (available Sept. 81) 


-— Woodgrained 7 siot chasis 


PRICES 
LDPBB CPU 
LDP72 FOC 
LDP64K RAM 
LDP128K RAM 
LDP256K RAM 
HAZITAL 
LDP1 

B5-DOS 
CP/M-B6 
Microsoft BASIC B6 


Gall for LDP1 option prices and board kit prices. 


CPIM-B5 and MP/M-B6 аға tradamarks of Digital Research 
86-005 із a trademark of Saatle Computer Products 
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ASSEMBLED & TESTED 
$ 349.95 


56Kbyte board 


HAZITALL 


“ 2 Serial RS232 ports » 2 parallel ports with handshake control 


е Math processor support ( 


1/9511 or 8292/9612) • WINCHESTER 


DISK support + Real time programmable interrupt = Clock/calendar 


with battery back up е Synchronous data communication supported 


LDP72 FLOPPY DISK CONTROLLER 


* IBM compatible single and double density format « Single or double 
sided drives « Programmable data record length (12B to B192 bytas/ 
sector) « Multi sector and multi track transfer capability • Parallel 


seeks оп up to 4 drives « On board digital data separator » Software 
selectable single or double density operation • Separate connectors 
for 5%" and B" drives » Software selection of standard or minidrives 
allawing mixing of both drives on a single contraller 


LOMAS 


DATA 
PRODUCTS 


11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 
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COMPUTERS-TERMINALS-MODEMS! 


MODEMS AND COUPLERS 
Connect your Apple, TRS—80 or any other computer or terminal fo fhe phone lines! 


U.S. Robotics 
USR-330A 


Penril U.S. Robotics 


Bell 103/143 style | t dean 
| USR-330D 
Bell 103/143 style | انه جد‎ 
Penril | dum 
300/1200 USR-330D ........ $339 
Bell 103/113 style. 330 baud. Manual originate, auto- 
Penril 300/4200— Bell 242A style ...... $799 | answer. Halt/fuil duplex. RS232. 1 year warranty. Direct 
Beil 212A style. 1200 baud and 300 baud. Manual origi- | connect to phone lines via RJ11C standard extension | Bell 403/443 style ........................... $479 
nate, auto-answer. Full duplex. RS232. Direct connect | Phone voice jack. 300 baud. Sleek, low profile. Originate and answer cap- 
to phone lines via RJ11C standard extension phone | Ш5К-330А.............................. ‚..... 9399 | ability, Hall/tull duplex. Self-test. RS232. Light displays 
voice jack. 1 year warranty. Same as USR-330D but includes auto-dial capability. | for On, Carrier. Test, Send Data, Receive Data. 15 02. 
Digital Equipment Corporation CRT's Perkin-Elmer Perkin-Elmer Corporation 


Corporation Bantam 5508 .... $694 


Compact. Silent. Upper tower 
case. BOth col. wrap-around, 
Bell. Integrated numeric pad. 
| Printer роя. Transparent 
mode. Editing features. 
 Tabbing. 

. Bantam 550E. 5755 
Same as 550B plus 
separate numenc key - 
pad and cursor direction 


DEC VT100 E 
Superowl 1254 


Perkin-Elmer Superowl 1254 .......... $4564 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
DEC VT100 ... $4668 | programmable function keys. Intelligent printer part. 
Detachable keyboard. Separate numeric keypad with Business forms character set. Block mode. Protected | 
function keys. Business forms character set. Reverse | fields. Blinking fields. Numeric fields. Reverse video. 
video. Selectable double-size characters. Bidirectional | Half intensity. Polling. Down line loading of options. Re- 
smooth-scrolling. 80 cols or 132 cols. Split screen. Set- | mote control of all options by host computer. Settable 
table tabs. Line drawing graphic characters. Status line. | tabs Status line. Separate numeric keypad. Transpar- 
Key-Click. ent mode. ! 


Bantam 5505 ........ "ү е rc ‚ $879 
Same as 550E plus block mode. 8 function keys, and 
protecled fields, reverse video fields, hall intensity 
fields, blinking flelds. 


HARDCOPY TERMINALS WEM ud IEEE 550 Options 
| E | A 20mA Current Loop Interface ......... $70 
hora Non-Glare Screen.. — DAO 
Teletype DEC LA120 2nd page of memory (5505 опіу).. $400 
Model 43 — u 7 
Digital Equipment Г Digital 
Teletype Superum | Equipment 
Corporation | Corp. 


| DEC 14120... $2388 
180 CPS. Dot matrix. Upper/lower case. 1K buffer. De- 


signed tor 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus- 


Teletype Model 43 KSR with RS232 
and Connector Cable ...... ses 9999 
30 CPS Dot matrix. 132 cols. True descenders on lower M == =ч чаа س تس‎ — — 
case. Excellent print quality for dot matrix printer. Pin | € ^e id and vertical tabs. Тор-ої-югт capa- 
| . . 


DEC LA34DA ... 5939 

30 CPS. Dot matrix. Upper/lower case. 4 character 

sizes. Up to 217 cols per lins. 6 lines per inch settings. 

Perkin-Elmer Friction feed. Settable tabs. RS232. 

Corporation DEC LA34AA .. т .. $1095 
30 CPS. Dot matrix. "Upper/tower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top-of-form capability. 


lead. 


NEC Corporation 
NEC Spinwriter 5510 & 5520 


| и = c Options for LA34AA and LA34DA 
| 5520 KSR Spinwrlter .................... $3088 Pussycat 650/655 | Tractor Feed Mechanism ........ s 9144 
| 55 CPS. Impact printer. Selectric print quality. Change- CRT Screen Printer | Numeric Keypad w/ Function Keys.. $69 
ahle print fonts. 110. 300 and 1200 baud data rate. Nu- Pedestal........... -— санын $400 
manc keypad. Friction and tractor feed. 650/655 Pussycat CRT Screen Printer. $899 | Paper Out 5епѕог.....................:.., $25 | 
5510 Spinwriter ........................... 62754 | 100 CPS. Extremely compact and quiet. 110 to 9600 | APL Capabllity with APL Keycaps .. $499 


55 CPS Impact printer. Selectric print qualily. Change- baud rate. 2K buffer. Ideal for producing rapid, reliable 
| able print fonts. 110, 300 and 1200 baud data rate. Fric- hardcopy of your CRT screen display. Сап be added to 
tion and tractor feed. any CRT with our interface option. ма 


2K Buffer with Text Editor and 1200 Baud 
Communications Capability ...... $499 
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Leasing rates and lease/purchase plan information is available on request. 
All equipment is shipped with a 40 day money back guarantee. 
We offer full service, on site maintenance plans on ali equipment. 
All equipment in Stock 


U.S. ROBOTICS wc. Seta orces | (sie) sae 502: 


203 N WABASH SUITE 7 CHICAGO, ILL 5060! SERVICE (312) 733-0497 


fron] of 
queue 


rear of 
queus 


EIE oo 


queue of n data lems 


Oo: EIC 


Figure 12: A queue (12a) is a linear collection of objects arranged so that items can be 
added (or put) only at the rear of the queue (12b) and taken away (or gotten) only at the 


front of the queue (12c). 


dow or checkout counter are every- 
day examples of this kind of 
discipline. In programming systems, 
queues are used for many purposes, 
for example, to represent a line of 


customers in a simulation program or 
to handle ordered lists of events and 
processes in operating systems. 

The operations we want to perform 
on a queue include: 


INFOSOFT Has a Better Way 


1/0S™ Infosoft/operating system 


ө Full CP/M'*, CDOS™, 5005", compatibility 
e Up to 15 disk units of 65 megabytes each 

® Mix 5" and 8" lloppies and hard disks 

ә Aulostart and ішгпкеу capabilities 

€ Adaplabla to most 8080/8085/780 systems 

ә Diatog system generation without programming 
® Up to 975 megabytes of on-line data storage 


“New! Developed from the 1/05 single-user system* 
Introducing 


MULTI/OS" 


the complete multi-user operating system 
All features of the single-user 1/0S plus 


€ Up to 16 independent users and/or tasks 

ә Multiple printers with automatic spooling 

® Up 10 S6k bytes in each user partition 
e Managable sub-directories allow up 10 63,504 files per unit a 


€ Record/flle lock capabilities 


Call Us Today 
To Improve Your 
System Performance 


MASTERCARD and VISA accepted 


EP: и кішіні bade pi Daptad Казим DÀ 
ГЫ п. п agi заттай 12-2 
ШМ н p ғарған ыы pi 10 frees 
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Р. 


Circle 166 on inquiry card. 


edetermine the number of items in 
the queue 

edetermine whether or not the queue 
is empty 

e put an item in the queue 

eget an item from the queue 


Just as in the case of the stack, we can 
have different implementations of the 
queue depending on the type of buffer 
we use for storing the data items. 
Class Queue, which serves as a 
superclass for the queue classes, is 
given in table 14. Class Queue con- 
tains an instance variable named buf- 
fer that points to the object that pro- 
vides the storage for items in the 
queue. The external messages have 
been listed to show what must be 
defined in all subclasses. The message 
emptyCheck, which sends an error 
message if the queue is empty, will be 
used in the implementation of ger. 


The Linked Queue 

The first queue we will consider is 
the linked queue. А linked queue is 
one whose buffer is a linked list. 
Because we want to remove and add 
items easily, we will use a circular, 
singly linked list in our implementa- 
tion. Class LinkedQueue is shown in 
table 15. An instance of class Linked- 
Queue is created by sending the crea- 
tion message new to the class. For 
example: 


| queue | 
queue — LinkedQueue new. 


creates and initializes a new linked 
queue. The internal message initialize 
creates a new instance of CircularList 
and stores a pointer to it in buffer. 
To put an object in a linked queue 
we use the message put:, passing the 
object as the parameter. This object is 
then added to the circular list by 
sending buffer the message append:. 
Similarly, the next object can be 
removed by using the message get. 
The method for get first checks to see 
if buffer is empty. If it is, an error 
message is sent. If not, the first object 
is removed from buffer and returned. 
The messages count and empty are 
implemented by sending the respec- 
tive messages to buffer and returning 
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class name 
superclass 


instance variable names 


class messages and methods 


"none defined here" 
instance messages and methods 


external 


"count | |... to be defined in subclasses” 


"empty | |. 
"put: anObject | | 


internal 


to be defined in subclasses” 
to be defined in subclasses” 
“get | |. to бе defined in subclasses” 


emptyCheck | | self empty ifTrue: [ 1 self error: ‘queue empty’ |. 


Table 14: Class template for class Queue. 


class name 
superclass 
instance variable names 


class messages and methods 


LinkedQueue 


"none defined here" 


new | | Î (super new) initialize. 


instance messages and methods 


external 


count | | ! buffer count. 
empty | | ! buffer empty. 


put: anObject | 


| buffer append: anObject. 


get | | self emptyCheck. 1 buffer removeAt: 1. 


internal 


initialize | | buffer — CircularList new. 


Table 15: Class template for class LinkedQueue. 


the result. A simple example of the 
use of LinkedQueue is the following: 


| queuea bc | 

queue — LinkedQueue new. 

а = (Card suit: ‘heart’ rank: 5). 
b — (Card suit: ‘heart’ rank: б). 
c — (Card suit: 'heart' rank: 7). 
queue рис a. 

queue put: 5, 

queue put; c. 

а — queue get. 

D — queue get. 

с — queue get. 


This sequence creates an instance of 
class LinkedQueue and assigns to the 
variables а, b, and c, instances of 
class Card with ranks 5, 6, and 7, 
respectively. These instances are put 
into the queue in the order listed and 
are then removed and assigned to the 
variables a, b, and c. The original 
order is preserved; the ranks of a, b, 
and c are 5, 6, and 7, respectively. 


The Sequential Queue 
The next implementation of a 
queue that we might expect to see is 
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PARITY — On board even parity with output jumper select to the system 
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one that uses a sequential list to store 
data items. Unfortunately, a sequen- 
tial list is not well suited to this pur- 
pose, because we need to add items to 
one end of the list and remove them 
from the other, You will recall that 
adding items to the end of a sequen- 
tial list is ап easy operation, but 
removing them from the beginning is 
difficult since we have to copy for- 
ward all of the succeeding items in the 
list. Rather than copy forward all 
items after the first, we would prefer 
to ignore the item at position 1 of the 
list and consider the item at position 2 
to be the first item in the list. The 
problem, however, is that as items 
are added and removed from the list, 


the actual positions of the first and 
last items migrate toward the end of 
the list. This could cause the list to ex- 
pand even if it is not full. Fortunately, 
we can treat the last position in the 
list as if it preceded the first position: 
that is, we consider the list to be cir- 
cular, After we have added an item to 
the last position, we can start adding 
items to the beginning of the list, pro- 
vided some have already been re- 
moved. If we use this strategy, then 
we don't have to expand the list until 
it is full. 

The class definition in table 16 uses 
the strategy just described to imple- 
ment a queue using sequential 
storage. Class SequentialQueue uses 


an instance of class IndexedTable as 
its buffer. Since class IndexedTable 
does not provide facilities For count- 
ing the number of objects stored in an 
instance (those facilities are provided 
by class LinearList), we need to define 
an instance variable count in class 
SequentialQueue. Additionally, we 
have instance variables named front 
and rear. front is the index of the first 
object stored in buffer (an instance of 
class IndexedTable); rear is the index 
of the last object stored in buffer. 
Since we are treating buffer as a cir- 
cular sequence of positions, front and 
rear will repeatedly cycle through the 
values between the lower and upper 
bounds of buffer. 


THE FORMULA™ allows the computer professional to 
focus on the most important part of business: the needs 
of the client. Customized systems for any business appli- 
cation can be created in a fraction of the time required by 
conventional methods. 


“ Interactive data entry, file updating, and 
maintenance routines are automatically 
generated from a definition of the fields. 


« Reports can be created through a unique 
full screen editor simply by typing a sample 
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* Menusand job streams are defined through 
a preprogrammed parameter-driven pro- 
cedure. 


е Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 


THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the user's description of his needs. That's THE FORMULA'" 
for success. 


Disk and manual, $595. Manual only, $60. 
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with CP/M; 48K RAM, 300K total disk storage, and a CHT. 
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SequentialQueue 


superclass 


instance variable names 


class messages and methods 


size: an Integer | | 


front reer count 


(aninteger < 1) ifTrue: [ Î self error: ‘invalid size’ ]. 
t (self new) buffer: (IndexedTable from: | to: aninteger) count: О, 


instance messages and methods 


external 

count | | ! count. 
empty | |! count = 0. 
put: anObject 


(count = buffer size) ifTrue: [ self expand. ]. 


buffer put: anObyect at: rear. 
rear — self advance: rear. 
count — count + 1. 

get | anObject 
| self emptyCheck. 
anObject — buffer at: front. 
front — self advance: front. 
count — count — |. 
| anObject. 


Internal 


buffer: anindexedTable count: aninteger | | 
buffer — anindexedTable. count — aninteger. 
front — buffer lowerBound. rear — front + count. 


advance: aninteger | | 


aninteger = buffer upperBound 
ifTrue: [ | buffer lowerBound | ifFalse: | t aninteger + 1 |. 
expand | anindexedTable aninteger | 
anindexedTable — IndexedTable from: 1 to: (2 * buffer size). 


aninteger — front, 
| to: count do: 


[; i | antndexedTable put: (buffer at: anInteger) at: |. 
aninteger — self advance: aninteger. 1. 
self buffer: anindexedTable count: count. 


Table 16: Class template for class SequentialQueue. 


Because we are using an instance of 
class indexedTable for storing 
objects, we must specify an estimate 
of the maximum size of an instance of 
class SequentialQueue when we 
create it, This is done with the crea- 
tion message 5126:, which creates а 
new instance of SequentialQueue and 
sends it the internal messsage 
buffer:count:. The first parameter of 
buffer:count: is an instance of class In- 
dexedTable; the second is the number 
of objects stored in the first parameter 
(initially zero). 

The message buffer:count: is also 
sent from the internal message ex- 
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pand, which is used to expand buffer 
when it becomes full. expand is im- 
plemented by creating a new instance 
of IndexedTable that is twice as large 
as the current one. All of the objects 
stored in buffer are copied to the first 
half of the new instance, which then 
becomes the new buffer, 

The internal message advance is 
used to advance the values of front 
and rear. Normally, this is done by 
incrementing the current value by 1. 
However, if the current value is equal 
to the upper bound of buffer, then we 
must set the value back to the lower 
bound of buffer, The external 


messages are those specified in the 
superclass Queue. The message 
count returns the value of the in- 
stance variable count. The message 
empty tests to see if count is zero. 

For the message put:, we first test 
to see if buffer is full. If buffer is Full, it 
is expanded using the message 
expand. The object passed as a 
parameter to put: is then stored in 
buffer at the position indicated by 
rear. rear is then advanced one posi- 
tion forward, using the message ad- 
vance, Finally, the value of count is 
incremented. 

Similarly, for the message get, we 
first test to see if the queue is empty. 
If it is, an error message is sent; other- 
wise, the object stored at the position 
indicated by front is removed from 
buffer. front is advanced one position 
forward, and the value of count is 
decremented, Finally, the removed 
object is returned. 


Summary 

The class construct is an extremely 
useful tool for implementing data 
structures, Implementing a data 
structure with a class makes it possi- 
ble to confine the details of the im- 
plementation to one place and to in- 
sure that the resulting object will be 
accessed by the rest of the system in a 
secure manner, namely, through the 
use of a set of messages that corres- 
pond to the operations that are well 
defined for that data structure. Addi- 
tionally, the ability to create 
subclasses makes it possible to share 
variables and methods among similar 
class definitions, thereby reducing the 
amount of work needed to implement 
a set of data structures. ii 
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CALL FOR PRICE & DELIVERY 


MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 


MODEL X5 — Daskisp Mainirum - Б Cards - Smell Powar Supply $200 
Cabs era 94 wx 16 da?5"h Cabina! pained dore e iront рата! is Glace Ма ephomal eaters! pi 
тел ет. 5 confecbors өлі card cage wilh ai guides er xwibch on rond panel Power аниса, 4 DZS culouts 
› BMC megniing hole, ТОГЕМ гап, ЕМІ М, G° power cod. ling lusa, and ENomped Hai cable anf on rear para! PX/ 
püwir Supply (+84 Р 10А, «ІШЕ? SA ~ 16051 БАр. Power suppey 16 à removable Modine 

$255 


MODEL 7000 — неа жибин. = 2EM inch Driver - Онна Horizontal 
wm - » ‘wall dua? S h Самте] palnied deve gne, fint ағы ks Blacks Mowing ім 2 ahin Shu 
Шақ was (or mechanical күши) Dia meurag bracket supplied. Dries nor VERD ТИРИ ta 
EN Od Іле cord. power sadich, dine (ива EMI fili aaa ampie | ial cabia wull an saar panat Р794 Doer pair 
+ SA, + 248 5A— БА peak, -Sqg. FDA. АМИ кш Powar шін xs a removable maduls 
$255 
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PRINTERS MONITORS 


MFG. MODEL # PRICE 


Amdek 100412” B&W 

Amdek 100-80 

Amdsk 100G/12" Gra. 

Атдек Color | 

APF = TVM-10/10" BAW 

Hitachi ҰМ810/8” BEW 

Hitachi VM128H2" BEW 

Sanyo DM5012/12" BAW 

Sanyo DM5112ex/12" Grn. $280.00 
Sanyo DMCS01313" Color $450.00 


PRICE 


$ 995.00 
$1300.00 
5 650.00 


MFGJMODEL 4 


ANACOM-150 
ANADEX-9501 
BASE 2-8008 
GENTRONIOS 738 $ 795.00 
DIABLO-630R0 $2300.00 
C. ITOH-Starwriter 45 $1925.00 
TEXAS INSTR..810 $1650.00 


MODEMS 


MODEL # 


CAT 

D-CAT 
Aute-GAT 
Lex. 11 
Li¥-Star 20M 
ups 103 
UDS 202 


TERMINALS 


MODEL й 


Diatogue 80 
(0120 

(9140 

ТУІ $10C 
TV) 812C 
TVI 9205 
TYI 950C 


MFG. 


Novation 
Novalion 
Novation 
Lexicon 
Livermore 
uns 

UDS 


PRICE 


8149.00 
$169.00 
5229.00 
5138.00 
5149.00 
$189.00 
529500 


MFG. 


Атрех 
Sgroc 
Sorec 
Telavideo 
Televidao 
Talsevidao 
Talavitieo 


PRICE 


5 945.00 
$ 750.00 
$1266.00 
5 625.00 
5 725,00 


$ 975.00 


WAMECO INC. Bare Boards & Kits 


KITS 
DESCRIPTION 


4K EPROM 
16K of 32K. EPROM 
BK Slalia 
46K Slalic 
Froni Panel 
ЁОВОА CPU 
Real Time Clock 
OMES 3 Slot Meclherboard Ё 99.95 
OME-12 12 Slot Molherord. 5109.95 


KITS LESS EPROM OR НАМ CHIPS 


PART A 


EPM-1 
EPM-2 
MEM-1 
MEM-2 
ҒРВ.1 
CPU-1 
RTC-1 


PRICE 


$ 59,85 
& 74 95 
$71.95 
t 80,85 
$158.05 
$119.85 
à 78,88 


EPM:1 
ЕРМ.2 
МЕМ-1 
МЕМ-2 
MEM:3 
FPB-1 
FDC-1 
CPU 1 


PART i 


BARE BOARDS 
DESCRIPTION 


4K EPROM 

18K сг 32K EPROM 
ВК Slallc 

16K Stalic 

a2K Slatic 

Froni Panel 

Bisk Gontralier 

apga CPU 


BARE BOARDS 
DESCRIPTION 


280 CPU 

Rea! Time Clock 

8 5101 Motherboard 
12 Siol Motharbrd, 
80 х 24 Vidao 

2 Par, & 1 Бег lO 
-Parallel WO Pons 
4-Serlal lO Ports 


PRICE 


$29.95 
$29.95 
$20.85 
521.95 
935.65 
549.85 
544,85 
531.95 


PART if 


CPU-2 
HTC-1 
OMB-8 
OMB-12 
CRT-1 
IDB- 4 
'OB-2 
IQB-5 


PRICE 


$39 95 
527 85 
$34.95 
539.95 
CALL 
CALL 
$35.95 
535.95 


Circle 25 on Inquiry card. 


COMPONENTS 


DISKETTES FROM asap 


DIP SOCKETSILOW PROFILE TIN SOLDERTAIL 


VERBATIM SCOTCH 3M 


9 $" DHNERTTES =ч DESCRIPTION 1-8 1048 50-99 100 Up 
PART $ Астоя "INCL %% DIGRETIES 

41 1 6 S (200 ns.) Ма 0з SOFT SECTOM DTE] PANT ¢ EIDENDENSTY LECTORMG PRE 14 PIN TIN ST 15 13 12 41 

A j TRS-80. Heath oag HARU SECTOR Va $0 шə інде SOFT SECTOR (03309 ш в є 

ppie, , Мева MDA23 14 HAND 16 SECTOR эм F44 19 LOL E чвар SECTOR viva Dt 
$ BD a" ІИЗЕЕТТЕБ мала иом F HARD SETION 10/3100 16 PIN TIN ST „45 ‚14 .13 12 
B for *18 = = wae | te mom: uno asco nene | 18 PIN TIN ST 49 в мє 14 
L МОШНЕ D1wBECTONB м 

1% — ‘ee ва MEMOREX. ауа, 20 PIN ТІМ ST 25 23 21 .20 
(OD Up TET 2.05 ва, E” ІМЕЛЕТТЕЗ 24 PIN TIN ST ‚26 .24 22 20 
ЖА cor amer avuto amm | 28 PIN TIN ST 32 30 29 27 
2114 L-2/200 NS Bc TER Ч змеш  marowsecror коше | АО PIN TIN ST 42 40 38 м 


HAND të БЕСТОВ 


Lo-Power 1Kx4 51аііс RAM INTRODUCING 


1-18 ,......%3.05 ea. | А 
17-49 |... 1829502. dita س‎ asap's Atari 800 


50-99 .....,.$2.85 ва. | 
100 Up ......52.70 ea. Computer System е 18K RAM Module 
67599 


1 YEAR WARRANTY PARTS AND LABOR 


| (Pan 


74LS240. ....$1.25 ва. 
7418241 $1.10 ва. 
74LS244,,....$1.25ea. 


PERSONAL SOFTWARE for APPLE, 
TRS80, РЕТ, & ATARI 


WAV, 


SOFTWARE BASES, HEADS, MTS. & 


7415373, ,... .$1.26еа. 


DESCRIPTION PRI COMBINATION 
74LS374......$1.25ea. | visICALC APPLE DISK 125.00 by EDU-WARE PART 4 DESCRIPTION oum 
MICROCHESS 2.0 APPLE DISK 21,86 300 STANDARD BASE 11.85 
MICROCHESS 2 0 APPLE 17.95 CO 24.95 
2708/450 NS СНЕСКЕН KING APPLE DISK 2195 MPU-MATH 
ta GS Len 17 95 (FRACTIONS) 29.95 
GAMMON GAMBLER, A үзөт DISK 21.95 А 
1K x 8 EPROM GAMMON GAMBLER APPLE 17 95 COMPU-MATH 
$ 4.25 BRIDGE PARTNER APPLE. Or ОВК 115 (DECIMALS) 29.95 315 CIRCUIT BOARD HOLDER 16% 
ССАПАТА MGMT SY5 APPLE DISK 79.95 25 
* ea. MICROCHESS 2.0 8.32K PET 3 95 чаа 24 ES Micon 125 
or CHECKER KING PET 1745 | EDU-PAKI 35.00 | 396 SELE CENTERING HEAD 1895 
BRIDGE PARTNER РЕТ 1395 | TERRORIST 24.95 ——— е 
8/$32 и VISICALC · PET 175.00 WINDFALL 16.95 ACCESSORIES 
h ССА DATA MGMT SYS TRSBO DISK 65.00 : PART И DESCRIPTION PRICE 
CHECKER RNG SBD” ve lame 24.95 ЕСЕСІ F 
2716/5 VOLT BRIDGE PARTNER YRSBO 1595 | SPACE 24.95 | 343 NYLON JAWS (PAIR 200 
TIME TAER TRS80 13,95 PRISONER 24.95 


| VITAFACTS PKG/6 PET APPLE TRS 100.00 


2K x 8 EPROM VISICALC - ATARI 175.00 


$6.95 ea. 


1 YR. WARRANTY 


(ALL SOFTWARE ON DISK) 


SHUGART 801R DISK DRIVE күтүн 


Capacity Single Density Double Density 
Unformatted 


8080A- CPU ....5 2.50 Zero Insertion Pressure Test Socket 
Z8OA-CPU .....$ 895 | pertrack 52k 10.4K PART# PINS 1-9 10-24 25 UP MA Р 125 ex ge 
ZBÜA-CTC _...$ 895 | ІВМ Forma! 201116 16 5.35 5.15 4.95 DS6P 6 135 125 4.40 
ZB0A-DART ....$13.95 Par Disk 256K 512К 201124 24 7.35 7.10 685 DS7P j ^40 ; ; 
ZBOA-SIO .... .$22.00 Par Track 3328 6856 201140 40 975 950 925 1.40 1.26 1,10 
B255AC5 .......$ 6.95 | Transtar Rate 250 kilobitisec 500 kilohits/sec DSBP 8 1.40 1.20 1.05 
Lat j B3 83 
B257ACS ...,...$15.00 | келу) Sims - IDS SOCKET CONNECTORS IDS CARD-EDGE CONNECTORS 
Track to Track 8 ms B ms Crimp-On Type Crimp-On Type 
— E, E y Contacts 1-9 10-24 25Up | Contacts 18 1024 25Up 
34075 .70 340712 75 | | ng e. p ign 20 PINS 2.95 275 250 | 20PINS 395 375 350 
рита M má alima 26 PINS 325 295 275 | 26РІМ5 485 4,55 4,25 
1:9 10-24 25 Up 34 PINS 4.45 4.25 3.95 | 34PINS 5,25 495 4.75 
‚ы dí» Es Bsp ПНИН. $400.00 | 40 PINS 565 5.35 4.95 | 40РІМ5 6.25 5.85 5.50 
2 Case & Power Supply... ,.....$265.00 | 50PINS 5.95 565 525 | 50PINS 6.85 8.35 5.95 


08255 3.60 3.40 3.25 
DB825C 


e The Epson MX-80 ———— азар cude assem 


BO COLUMN DOT MATRIX PRINTER BLE ASSEMBLY 
100 PIN IMSAI — DESCRIPTION 


Gold / S-100 Print method PART à CONNECTS (2) 8" 
Soldertail вета траст до CAB832PT DISK DRIVES (Shugart 
Conneciors Prini sata - В CPS Qume, etc.) TO 


oF Mey o & Мн өреге 4 00 
sAn паа c tote "езде Q 


Print direction - 52 450 STANDARD DISK 
$2.40 each bidirectional es. CONTROLLER BOARD 
Humber al іле SW operate wih ur witho tant pane 
OR р stow оте” consuriphor HOURA oF phy 5100 buy 
in head - 9 ыу war eR ім 120 days Prom dale ai shaman rijg 
Maing 9 29 э}: ті эө cee 2147104 AFT Slate RAM меді. SOL 


10/$2.25 each CATALOG REQUEST 
Please send me your 


1981 asap 


akych dà пайла amd'éssufie tt deu ЗЕ sod wien ALT 


Line spacings - 1/8“, 1/6", 7/72" + programmable qd — ALPHA MICRO 


Thtoughput at 10 IM С іса! seeking 
lunction - 105 L character line; 


CAPACITORS 73 LPM, 43 а А 4B LPM, 80 char. fine 


RINTING CHARACTERISTICS 


GODBOUT 32K ECONORAM XX 
Static S-100 Memory 
32K Bank Select. IEEE 5.100 compatible Ona 


1 12 Volt hargctor set - full 96-сһагасівг ASGIl 42K block can be addressed-on AK boundaries. Full Line Catalog 

і Pt. sapere Compatibie wilh IEEE proposed standard of 24 
è m і C unpeiics-charaelers - 4 Dinah спане address lines and all currently used bank select 
era | INTERFACES conligurations, Disable any or all of the eight 4K 
Standard - Centronics-style B-til parallel blocks to create as many windows in memory to 

8c ea. ا‎ ai — IEEE avoid system memory conflicte. 
uffe size 1 tine PART # DESCRIPTION PRICE 
or GB ER XX 16K 16КА&Т $339.00 
100/7 00 New МХВОҒТ Available GB ER XX 24K 24K AAT $449.00 

> CALL FOR PRICE & DELIVERY GB ER XX 32K 32K AAT 


NEW LOCATION ORDERING INFO TERMS 


b We Accept Cash, Check, Monty 
1198 E. Willow Street Мате, address, phone Orders, Visa & Master Charge 


" М hip by UPS ar Mail (u.s. Fonds Only) 
Signal Hill, CA 90806 an) E Chrg. Add § 52.50 up tà с Так: 6%, Сані. Наз. 


computer Toll Free (800) 421-7701 outside сан. Call for larger shipments COD's В Terms. Available оп 


т hit, U,S. Mall Add 51,50 Approval (School PO's Accepiedi 


Pro ucts, INC. (21 3) 595-6431 inside Calil. U.S. Only up ta 2 Iba. ($25.00 Minimum Order) 


Circle 25 on Inquiry card. 


Continued from page 34: 

Venice, only ta find the wares Much Ado 
About Nothing, or even The Comedy of 
Errors? Or, after conceiving a program 
during A Midsummer Night's Dream, 
who has not labored until the Twelfth 
Night jus! to get the output As You Like 
Hîr û. OFE 


Modification Caveat 


While I especially enjoyed the article 
"What's Inside Radio Shack's Color Com- 
puter" (March BYTE 1981, page 90), there 
is a problem I would like to pass on to 
other BYTE readers, 

The authors indicated that the proces- 
sor speed can be doubled by issuing a 
РОКЕ 65495,0 command. Before І had 
my computer upgraded for Extended Col- 
or BASIC, I used this method to make 
programs run faster. But after getting the 
Extended BASIC upgrade, І had problems 
with double speed, During program ex- 
ecution, everything worked. But if the 
machine was stil operating at double 
speed when the program ended, the com- 
puter would hang up, requiring me to 
reset it. (I solved this by restoring the nor- 


mal speed with POKE 65494,0 before the 
program ended.) But if the program ended 
unexpectedly, before I could restore nor- 
mal speed, the computer would hang up. 


Richard A Schafer 
POB 1171 
Fond du Lac WI 54935 


The people at Radio Shack advise us 
that the processor and other parts are 
designed for 1 MHz operation, and that 
any time you try to double this speed, 
you're inviting problems. The reason you 
had problems with Extended BASIC at the 
higher speed is that it keeps certain parts 
feg: processor und the peripheral interface 
adapter) busier than non-Extended BASIC 
does. At 2MHz, these parts are over- 
loaded. . .. GS 


Define the Problem 


I read Gregg Williams's "Is This Really 
Necessary? А First Look at Design Tech- 
niques" (March 1981 BYTE, page 6) with 
interest. Concerning the lifespan of a 
medium-sized system (described on page 


8), the first phase will also be called sys- 
tem and problem analysis instead of (sys- 
tem) design. 

In the system analysis, the system en- 
vironment is studied and all the para- 
meters that have an influence on the sys- 
tem are résuméd and their interrelation is 
defined (perhaps using decision tables), In 
the problem analysis, the designer must 
devise alternative schemes to solve the 
problem and choose the best approach, 
By the end of the analysis, the system has 
been completely specified (hardware and 
software). But, more important than the 
designation of the different phases is the 
fact that, as Mr Williams mentioned, the 
designer must at first respond to the 
"what" of the question. In practice, most 
people try to solve a problem before it has 
been specified. 

The importance of the analysis/specifi- 
cation and design phases in a well-man- 
aged project is shown by T H Bruggere in 
his article "On-Schedule, Reliable Soft- 
ware Depends on Sound Methodology" 
(EDN January 7, 1981), 

Finally, in the references, Mr Williams 
failed to mention M А Jackson's Principles 
of Program Design (New York: Academic 


DISCOUNT PRINTER RIBBONS 


Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce | | 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 


*SPECIAL! BUY 10 and GET ONE FREE! 


YOUR PRINTER PACK SIZHRETAIL LIST** YOUR WHOLESALE PRICE | — Sut | COMMENTS [EAT ORDERS 


RADIO SHACK LPI, LPY 13.95/rwt | 8.95/Asboad rib. ony — 18.95 ел} 500" з 45^| Nylon Incl Instr 
RADIO SHACK ІРІ, LPIV 18.95/3 pk | 11.05/3 pk (3.98 eaj 563" 1 45'| Nyon tet Bik 
CENTRONICS MODS 700 ts 703 15.95/3 pk | 11.9573 pk (3.98 ға) 563” r45'| Nylon Jat Sik 
CENTRONICS 100, 101A, 102. 28.33/3 pk | 17.55/3 pe (5 85 га) 1" з 108' | Nyon Jet Bik 


103, 300, 301, 308, 308, 330, 
35H, 298, 500, 501, 503, 508, 


8 mil High Speed 


5/16" 4210! 
ӘЛЕ" х 30' 


13.95/fient Сай 
14.90/5 pk 


{13.95 вај 
(2.98 ға) 


Giant Сай 
Nylon Jet Bik 


TERMS: 


MINIMUM PURCHASE - $20 

PAYMENT BY: C.O.D.(UPS), CHECK, 
MASTER CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 
20 - 50 PACKS 10% 


3771-3774, 4974, 5100, 6103, 
5110, 5228, 5258, 5120MDLA 
IAM - HARMONICA 34" SERIES 
|, MOD 4973/1, 3200, 3288, 

MOD 2, 
TELETYPE MOD 33, 2B, 35, 37, 


9.42 e 20,85/3 px (6.95 eaj 172" x 108' | Nylon Jet Blk 


240 ea 13.90/10 pk (1.39 ea) 1/2" a 38' | Nylon Jat Bik 


38. BB. 
DIABLO HYTYPE Il (M/S BLK) НІ 


e d. 831 аа 5.87 ал (6.87 ex} 5/15" x | 300,000 plus imp 51-100 PACKS 15% 

Н RINTERS! “High Yukd" қ 

QUME (FITS 80 PRINTER MOOS) 1800/3 ph | 1325/3 ph (4.65 ва) | vA" xav | минте Fim ureters ө а си 
WANG M/S. 5541W, WC, 5581, 6.85 es 5,95 ел (5.95 ға) 5/18'/2393' | Мике Film Қ 


WU, 6581W, 2281W 


ANCIE LABORATORIES 


17 77/3 pk 12.85/3 ій (4.32 ea) 1/2" x 120' | Double Spools кені. ب‎ 
20.12/3 pk | 1425/3 pk [4.75 ға) 1/2" х 100, Rahman Boat 301. 345-000 (Wash DC кај] 
NEC SPINWRITER 23.40/3 сап | 23.80/4 pk (b. reload (5.90 ға) 1/2" à 5\' Colege Pak, MD 20740 301:222-2080 (йш MD (ocu 


Sb0-NS6-098T (Иан!) 
| O Check Enclosed 
| O C.O.D. 
O VISA 
П MASTER CHARGE 
| ACOT. 3 
EXP. DATE 
MIN, ORDER $20 
PRICES SUBJECT TO CHANGE 


ADORESS 
CITY. 


ИЕЭ TT: a ee د‎ E) 


STATE “ЕР 


ANCIE Laboratories 
g204 Ballimore Blvd 
College Park, MD 20740 


301-345-6000 (Wash DC Local) 
301-792-2060 (Ballo. MD Local) 
800-838-0987 (National) 
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we carry it all... 


Atari? Software everything for Commodore 
OE a ме 


and Atari 
CX4101 invitation to Programming 1,, 17 | 
CX4104 Malling List................... 17 Atari” Peripherals: 


CX4102 Кїпбйот...................... 13 

СХ4103 SENSES л ыы узуу л уду А 17 400 16K..., Abt га вааз вв к а Шазеааава 5349 

CX410B Бізайеск...,................. 123 (210 МеоошЕ.................,.... 56 

СХ4106 Invitation to Programming 2.. 20 810 Disk ..... Dur CUN алы een 469 

CX4107 Biorhythm.......... Ms den Z Bo Cu В —- 

CX4108 Hangman текрар. СИВ A22 Printer... . a PRG NU SIS KK Е 359 | 

СВ A оне Tf ae cones xdi. 3 

Ойт Т ёцйве-1пайег„...............‚. 177 ИШТ ets inime ТОВЩ 

OX4110 Touch Турїпд................. 20 850 Interface Module. .... ....... 139 % 

CX4115 Mortgage & Loan Analysis... 13 

СХ4116 Personal Fitness Program.... 13 

CX4117 Invitation to Programming 3. .. 20 

СХ4118 Conversational French. ....... 45 Е i i 
CX4119 Conversational German.....,. 45 Atari” Accessories : сі 

СХ4120 Conversational Spanish ....,. 45 [8 manm | 
CX4121 Energy Сга”................. 13 CXB53 18K НАМ............ ООС 89 cao z ore 
CX4125 Conversational Italian ........ 48 СИТО МЕҺЕРеп.:...,.............. В 

CX8108 Stock Сһапіпа................ 20 CAD МШЕ... —..........—....... 18 VIC-20,.... . 

CXL4001 Educational System Master .. 21 CX40 )МдувНск...,.................. 18 403AN, 

CXL4002 Basic Computing Language.. 46 СХВ6 Printer Cable ..... — “ӨТЕ 8092:........... к 

CXL4003 Assembler Editor............ 46 | CO16345 822 Thermal CBM 4022 Printer. . 

CXL4004 Basketball..,..,....,. ... 1. 30 Printer Paper ,........... Ма UM 5 CBM 4040 Drive .... | 
CXL4005 Video Easel ....,........... dO САО16087 825 80-col, CBM 8050 Drive ,. .............. | 
CXL4006 Super Breakout.. ....,..... 30 Printer Ribbon CBM CAN Drive........ c 
CXL4007 Music O ч е, 45 ИИ un  ERTTCT TT TET T T T ган E PET-IEEE Cable..... PEE Ж 
СЕМ ОһМеяв....................... 30 Microtek 16K RAM, 2-4... В IEE RMEEE ба@@хф........,... 
CXL4010 3-D ps node enc in. SO Microtek 32K RAM.. ....... units « 178 

CXL4011 Star Raiders....... Жеті .. oo 

CXL4015 TeleLink........ T-——— ИР = 


uie TUM | 4 
Таік & Teach Courseware: ШІ | Disks 
ПТО 1 to ЖЕО17.................... 28 on | 
Ей МАЧӘОС зі 
J — 3 Maxell Disks.,.... ізет аза 10 (DI DOD 
| | Syncom бізкв.................. 10 for 29 


Af DIN .....‚ + e ore» POT Же 


Software 


ATARI GOO i olm 


a inventory бүсіет.................... $595 

with 32K ВАМ On ۷ OZZ Information System .......... , 329 

ЕРІ Genera! Ledger .,........... ow 829 

Б ڪڪ ڪڪ‎ e E —— p SSS س‎ - SS Tax Package. folio Man тааж В 399 
Dow Jones Portfolio Mana jement . 129 

Printers Paper Tiger 445G..... ual ae. 788 Раяса!...,.......... s 239 
NEC 5530. ...... odas c cr BS Paper ToD ROG: niai n een 1218 WordPro 3 (40 col). а: NEN 
РЕБЕЗ асо Res . 2195 Epson MX-BD WordPro 4 (80 со!)............. serie 9 
Trendcom 100 .................. 5. 099 MX-BOFT > Call for new prices! WordPro 4 Plus (80 col)..... weet. G85 


rte cA OA O DLL 1485 MX-70 Warndtratt 8D... lese rr 0:318 | 


Tremdeom 200 ......ӛӛ.........-.- 488 Тайу8024.............. .. мет». ТӨНЕ 


4 Please Call Between 11AM & 6PM 
No Risk - (Eastern Standard Time) 


No Deposit On 
5: (800)233- 
COD or 

Credit Сага - Shipped Same Day You Call* 
Prepaid Orders Receive Free Shipping 


* on all in stock units Circle 73 on Inquiry card. 
Computer Mail Order 501 E. Third St., Williamsport, PA 17701 (717) 323-7921 


Circle 317 on inquiry card. 


IF 
YOURE IN 
COMPUTERS, 


— BE 
AKRON 


FIND OUT WHY! 


амра е 


For more information about Akron write to: 
Mr. David B. Petersilge 

Private Industry Council Coordinator 
c/o Akron Regional Development Board 
One Cascade Plaza 

Suite 800 

Akron, Ohio 44308 

(216) 376-5550 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY 


STATE ZIP 


lenius am ыз imi sm s im жий 


© 


[ж зогу eani 


This advertisement prepared and placed оу the Private Industry Council (PIC) 
for the City of Akron and Summit and Medina Counties, 
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Press, 1975), which shows how to correct- 
ly dissect a problem. In his method, the 
program structure is based on the data 
structure that is first defined. 


Roland Vannay 
Kirchweg 43a 
5415 Nussbaumen 
Switzerland 


Correction 


I want to correct an inaccuracy in Chris 
Morgan's editorial in the May 1981 BYTE. 
(See "How Can We Stop Software 
Piracy?", page 6.) RCS/MicroModeller 
was developed in the United States by 
Ferox Microsystems Inc (Falls Church, 
Virginia) and is marketed in England by 
Intelligence (UK) Limited. RCS has been 
marketed in the United States and Canada 
under the name Micro DSS/F by Addi- 
son-Wesley Publishing Company since 
June, 1981. 

Any BYTE readers interested in further 
information about RCS should contact 
Phil Evans, our vice-president of 
marketing, at the address below or call 
him at (800) 336-4766; in Virginia (703) 
998-0330. 


Rusty Luhring 
President 

Ferox Microsystems inc 
5881 Leesburg Pike 
Suite B-1 

Falls Church VA 22041 


Manual Printers 


"The Epson MX-80 and МХ-70 
Printers” was a very informative article. 
(See the May 1981 BYTE, page 22.) 
However, I called Epson in Great Neck, 
New York, to see if I could get David 
Lien's MX-70 Lisers Manual, as men- 
tioned on page 30, and I was told it does 
not exist! Does BYTE know something 
Epson doesn't? If so, how can I get this 
manual? 

Richard FitzHugh 
3806 Everett St 
Kensington MD 20795 


Early shipments of Epson printers were 
not accompanied by a users manual. 
Owners of Epson printers can obtain а 
user's manual, free of charge, by contact- 
ing Kari Westlake, Epson America Inc, 
23844 Hawthorne Blud, Torrance CA 
90505, (213) 378-2220....MHm 
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No one covers business leaders Business Week — newsweekly or from Frank Long 
the computer up to date on readers have business at Business VVeek, 
world like important purchasing publication in McGraw-Hill 
Business Week. changes and power. reaching Building, 607 
Business Week is developments in Э out of 10 managers who Boylston Street, 
the only business the world of Business Week make purchasing ^ Boston, 
publication with computers, subscribers hold decisions in the Massachusetts 
an entire editorial computer management electronic data 02118. 
section, software and positions. And processing 617-262-1160, or 
Information services. Whenit over 30% are category bothfor Donald Thompson, 
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covering the computers, purchasing or services. You get 425 Battery 
computer Business Week leasing decisions the best audience Street, 
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after week, coverage than equipment, smallest byte out California 94111, 
Business Week Fortune, Forbes = services and of your 415-362-4600. 
keeps more than ог the Wall Street software. advertising ог your nearest 
51/2 million Journal. Business Week budget, Business Week 
has the lowest Зо get the- representative. 
cost per complete picture г тесер! mne 
thousand. 


Business Week 
has the lowest 


те=ҹ BusinessWeek 27 


Circle 38 on Inquiry card. BYTE August 1981 285 


Design Principles 


Behind Smalltalk 


The purpose of the Smalltalk pro- 
ject is to provide computer support 
for the creative spirit in everyone. 
Our work flows from a vision that in- 
cludes a creative individual and the 
best computing hardware available. 
We have chosen to concentrate on 
two principal areas of research: a 
language of description (program- 
ming language) that serves as an in- 
terface between the models in the 
human mind and those in computing 
hardware, and a language of interac- 
tion (user interface) that matches the 
human communication system to that 
of the computer. Our work has 
followed a two- to four-year cycle 
that can be seen to parallel the scien- 
tific methad: 


products represented. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis 


and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


Daniel H H Ingalls 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto СА 94304 


eBuild an application program 
within the current system (make an 
observation) 

ө Based on that experience, redesign 
the language (formulate a theory) 

ə Build a new system based on the 
new design (make a prediction that 
can be tested) 


The Smalltalk-80 system marks our 
fifth time through this cycle. In this 
article, I present some of the general 
principles we have observed in the 


"e еееесеесеее 
(һе dependable store 
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course of our work. While the presen- 
tation frequently touches on 
Smalltalk "motherhood," the prin- 
ciples themselves are more general 
and should prove useful in evaluating 
other systems and in guiding future 
work. 

Just to get warmed up, I'll start 
with a principle that is more social 
than technical and that is largely 
responsible for the particular bias of 
the Smalltalk project: 


Personal Mastery: If a system is to 
serve the creative spirit, it must be en- 
tirely comprehensible to a single in- 
dividual. 


The point here is that the human 
potential manifests itself in in- 
dividuals, To realize this potential, 
we must provide a medium that can 
be mastered by a single individual. 
Any barrier that exists between the 
user and some part of the system will 
eventually be a barrier to creative ex- 
pression. Any part of the system that 
cannot be changed or that is not suffi- 
ciently general is a likely source of 
impediment. If one part of the system 
works differently from all the rest, 
that part will require additional effort 
to control. Such an added burden 
may detract from the final result and 
will inhibit future endeavors in that 
area. We can thus infer a general 
principle of design: 


Good Design: А system should be 
built with a minimum set of un- 
changeable parts; those parts should 
be as general as possible; and all parts 
of the system should be held in a 
uniform framework. 


Language 

In designing a language for use 
with computers, we do not have to 
look far to find helpful hints. 
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COMPUTER DEVICES 


QUALITY RAM FROM SYSTEMS GROUP 


ә 7-80 JMHZ operation with no wait states 

se IEEE compatible timing - 200 NS 4116's 

e Factory assembled, tested & burned іп 
DMBf400 64K (Bank Select, shown)......8749.00 
Мечо) 84K ........ —€————À — 545.00 
ОМА4ЗІЮ 4ВК..............».....--.».»4»%-«,.. 220.00 
DM3200 32K...,.. eere 495.00 


CONFIGURE А COMPLETE 5-100 SYSTEM 
WITH 2nd GENERATION" PRODUCTS 
FROM SYSTEMS GROUP. 


e СРС 2810 (shown) Z-80A processor board 
cin with 4 serial & 2 parallel 


————————  ÓÓ $369.00 
a PPCERIS - same as CPC9810 but 2 serial 
Inl... ea rece ous А $345.00 


FDC2801/8 - 8" floppy disk controller 
board, up tu 4 single/double sided drives, 
single or double density............... 
ІМО-2804 - 4 channel serial /О....... 329.00 


CALL US FOR OUR MOST 
CURRENT PRICES! 


*2nd Generation [s a trademark of Messurenient 
Systems and Controls. Cromix 5 a trademark of 
Cromemeo, Inc. Tilt-Back is a trademark of 
Wabash. Ere. 


$629.00 


FEATURE PRODUCT 


ADDS VIEWPOINT TERMINAL 


Detachable keyboard weighs only 2 Ibs. 
110-19.200 Baud - RS-232C 

Cursor control keys - audible tone 

24 x 80 characters - 12” screen 

14 key numeric keypad 

7 switch selectable S sets 
Addressable cursor 

2 position screen tilt 

Normal or reverse viden 

Half or zero intensity 

3 function keys (six Functions) 
Lightweight (22 Ibs. with keyboard) 
Switch select block or underline cursor 
Switch select blinking or steady сигми 


16K MEMORY 
EXPANSION KIT $29.00 


For Apple, TRS-80 keyboard, Ехіду, and ull 
nther systems using 4118 dynamic rams or 
equivalent. All IC's are prime Mitsubishi MK 
4116-3. 

e 200 NSEC access, 375 NSEC cycle 

© Burned-in and fully tested 

е 1 full year parts replacement guarantee 


8" or 5%” flexible diskettes certified 100% 

error free with manufacturers 5 year limited 
warranty on all 8" media. Soft sectored in tilt- 
back" boxes of 10. 54%” available in 10 Sector. 
(Add $3.00 Jor plastic library cases) 

8” single sided, single density................ $29.95 
R” single sided, double density......... 
R” double sided, double dengity............. 48.95 
514" single sided, single density............. 27.95 
5!4" single sided, dauble density........ e. 29,85 


8" DISK DRIVES 


Shugart 801R... —"—— PODU. OO 
NEC FD1180 (double sided)... ИТ ГУ... 
Memorex MRX-101 8” Winchester style, hard 

disk drive, 10 megsbytes..................92,000.00 
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BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 
AIM 65 KIM SYM PET S44-BUS 

© Plug compatible with the AIM-65/SYM expan- 
sion connector bv using u right angle connec 
tor (supplied). 

е Memory board edge connector plugs into the 
6800 844 bus. 

e Connects to PET using an adaptor cable. 

е Uses +5V only. supplied from the host com- 
puter. 

e Full documentation. Assembled and tested 
boards аге guaranteed for one full year, 
Purchase price із fully refundable if board Б 
returned undamaged within 14 days. 

Assembled with 32K ВАМ................... $349.00 

& Tested with 18K БАМ................... 329.00 

Bare board. manual & 6 hard-to-get parts. 90.00 

PET interface kit. Connects the 32K RAM board 

ta a 4K or BK РЕТ...................зһ........% 69.00 


ROCKWELL AIM 65 


AIM 65 with 1K ram....... RÀ .. 3425,00 
AIM 65 with 4K гат........................ 485.00 
AIM power supply... 125.00 
Professional АТМ enclósure.................. 169.00 
Budget AIM епсіпецге,...................... SOO 
КІМ enelósure... Lesern e, МММ) 
SYM enclosure... eee een hn ex ЗО.) 


TERMS: Minimum order 215,00, Minimum 
shipping and handling $3.00. Calif. residents 
add 6*5 sales tax. Cash. checks. Mastercard. 
Visa and purchase orders from qualified firms 
and institutions are accepted. Product availabili- 
ty and pricing are subject to change without 
notice. 

INTERNATIONAL ORDERS: Add 15% to pur- 
chase price Jor all orders, Minimum shipping 
charge is $20.00, Orders with insufficient fuus 
will be delayed. Excess funde will he returned 
with your arder. All prices are U.S. only. 


1850 W. COINS AVE. 


ORANGE, CA 99668 
(714) 633۰7280 


Everything we know about how peo- 
ple think and communicate is ap- 
plicable. The mechanisms of human 
thought and communication have 
been engineered for millions of years, 

and we should respect them as being 
of sound design. Moreover, since we 
must work with this design for the 
next million years, it will save tirne if 
we make our computer models com- 
patible with the mind, rather than the 
other way around. 


son is presented as having a body and 
a mind, The body is the site of 
primary experience, and, in the con- 
text of this discussion, it is the 
physical channel through which the 
universe is perceived and through 
which intentions are carried out, Ex- 
perience is recorded and processed in 
the mind. Creative thought (without 
going into its mechanism) can be 
viewed as the spontaneous ap- 
pearance of information in the mind. 


Language is the key to that informa- 
tion: 


Figure 1 illustrates the principal 
components in our discussion. A per- 


ж ж ж WRITE OR CALL FOR FREE CATALOG x * x 


The MAX BOX: Manufactured by John D. Owens Associates. 8" dual drive cabinet com- 
plete with power supply & Fan. Will hold bci Shugarts or Siemens. Excellent design 
and engineeri ng... „зз за каа $ 325. 
With 2 Shugart 8018 Drives. $1,275. ' With 2QUME Double sided drives. . $1,680. 


CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY, LOW IN PRICE 
280 CPU, 4 Mhz, with one serial port; 12 slot S-100 — disk — 64K 
Dynamic Ram, CP/M 2.2% SYSTEM 2210A . 
We configure complete systems with drives and additional 1/ О, 


IMS 5000 and 8000 Systems and IMS Memory 
Outstanding long term reliability and performance. These systems feature a Z80A CPU, 
5-100 bus; double density drives (either single or double sided), DMA disk controller, 64K 
RAM, 2 serial & 1 parallel port. Prices include the very finest implementation of CP/M® 
available in the entire industry. Hard disk anc multi user software options. 


Multi-User, Networking Operating System: TURBODOS 
Turbodos: Spectacular new CP/M® compatible operating system. 780 code, interrupt 
driven. Up to 6X faster than CP/M? up to 35% increased disc capacity. IMS compatible. 
Multi-user {up to 16 users) "- " Single user : 


PER 5CI— THE KING AND QUEEN OF DRIVES! 
Model 299B: Dual headed drives, total 3.2 MB unformatted 
Model 277: Dual 8 inch drives, voice coil positioned, ІВМ compatible, 1600 K BYTES per 
drive, unformatted, , ——— M қ жен” $1,245. 
Slimline cabinel and power for either 277 or 299 


GRAPHICS EQUIPMENT 
MICROANGELO . .,.,..... O€— TT ET 5 7 
High resolution graphics system. 15" 22МНІ, green phosphor screen, 72 key keyboard; 


includes complete cabling and software. From SCION. Screenware PAK II 
5-100 Graphics card 859335552448 à 6%з-еветез» в 6444469 manos 48606444 е..... РЕК _ 985. 


HIPAD DIGITIZER from Houston Instruments. Create graphics using stylus. Easier 
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than joystick or keyboard input. For 5-100, Apple, ТК5-80, PET ... 


GRAPHICS SOFTWARE. On line, real time, for the M9900 to drive the Microangelo. 
For use in design of PC board masks, IC masks and other applications... , 


CAT 100 Full Color Graphics: Digital Graphics Complete S-100 color imaging system 


w/high performance video FRAME/GRABBER. $1,875. 


MAURO MP-250B Proac Plotter: Uses standard paper, choice of pen colors and line 
widths, resolution is 200 steps per inch; ,005" tracking error; RS232 , $8 


Overseas Callers: TWX 710 588 2844 
WE EXPORT: Phone 212 448-6298 or Cable: OWENSASSOC 


WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 
JOHN D. OWENS 
Associates, Inc. 


12 Schubert Street 
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Purpose of Language: То provide а 
framework for communication. 


The interaction between two in- 
dividuals is represented in figure 1 as 
two arcs. The solid arc represents ex- 
plicit communication; the actual 
words and movements uttered and 
perceived. The dashed arc represents 
implicit communication: the shared 
culture and experience that form the 
context of the explicit communica- 
tion. In human interaction, much of 
the actual communication is achieved 
through reference to the shared con- 
text, and human language is built 
around such allusion. This is the case 
with computers as well. 

It is no coincidence that a computer 
can be viewed as one of the par- 
ticipants in figure 1, In this case, the 
"body" provides for visual display of 
information and for sensing input 
from a human user. The "mind" of a 
computer includes the internal 
memory and processing elements and 
their contents. Figure 1 shows that 
several different issues are involved in 
the design of a computer language: 


Scope: The design of a language for 
using computers must deal with inter- 
nal models, external media, and the 
interaction between these in both the 
human and the computer. 


This fact is responsible for the dif- 
ficulty of explaining Smalltalk to peo- 
ple who view computer languages in 
a more restricted sense. Smalltalk is 


ж \ communication / bas 
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Figure 1: The scope of language design. 
Communication between two people (оғ 
between one person and a computer} in- 
cludes communication on two levels. Ex- 
plicit communication includes the infor- 
mation that is transmitted in a given 
message. Implicit communication includes 
the relevant assumptions common to the 
two beings. 


not simply a better way of organizing 
procedures or a different technique 
for storage management, It is not just 
an extensible hierarchy of data types, 
or a graphical user interface. It is all 
of these things and anything else that 
is needed to support the interactions 
shown in figure 1. 


Communicating Objects 

The mind observes a vast universe 
of experience, both immediate and 
recorded. One can derive a sense of 
oneness with the universe simply by 
letting this experience be, just as it is. 
However, if one wishes to par- 
ticipate, literally to take a part, in the 
universe, one must draw distinctions. 
In so doing one identifies an object in 
the universe, and simultaneously all 
the rest becomes not-that-object. 
Distinction by itself is a start, but the 
process of distinguishing does not get 
any easier, Every time you want to 
talk about "that chair over there," 
you have to repeat the entire process 
of distinguishing that chair. This is 
where the act of reference comes in: 
we can associate a unique identifier 
with an object, and, from that time 
on, only the mention of that identifier 
is necessary to refer to the original 
object. 

We have said that a computer 
system should provide models that 
are compatible with those in the 
mind. Therefore: 


Objects: А computer language should 
support the concept of "object" and 
provide a uniform means for referring 
to the objects in its universe. 


The Smalltalk storage manager pro- 
vides an object-oriented model of 
memory for the entire system. 
Uniform reference is achieved simply 
by associating a unique integer with 
every object in the system. This 
uniformity is important because it 
means that variables in the system 
can take on widely differing values 
and yet can be implemented as simple 
memory cells. Objects are created 
when expressions are evaluated, and 
they can then be passed around by 
uniform reference, so that no provi- 
sion for their storage is necessary in 
the procedures that manipulate them. 


When all references to an object have 
disappeared from the system, the ob- 
ject itself vanishes, and its storage is 
reclaimed. Such behavior is essential 
to full support of the object 
metaphor: 


Storage Management: To be truly 
"object-oriented," a computer system 
must provide automatic storage 
management. 


A way to find out if a language is 


working well is to see it the programs 
look like they are doing what they are 
doing. If they are sprinkled with 
statements that relate to the manage- 
ment of storage, then their internal 
model is not well matched to that of 
humans. Can you imagine having to 
prepare someone for each thing you 
tell them or having to inform them 
when you are through with a given 
topic and that it can be forgotten? 
Each object in our universe has a 
life of its own. Similarly, the brain 
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SD SYSTEMS 

280 STARTER KIT: single board compu- 
ter with RAM / ROM, 1/O, display, p 
bd, Ыидеагеа.,................. 

VFII: double density floopy controller >. 
with software $390 
CPU Z80A, 4 Mhz, serial & parallel 1/O 
IK on-board RAM, 280СТС...... 5345 
EXPANDORAM Il including high quality 
4116s. "enr bà) "—— ЙЕЛІ 
Complete SD line available including kits 
and FACTORY Assembled and tested 
boards & systems at discount prices. 


TELETYPE 
Model 4320 AAA or AAK 
Model 43ASR, 8 level, 1"tape ...92,595. 


dBASE II Ashton-Tate....... . $615. 
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Brings power of mainframe database 
software to a microcomputer. Runs under 


ENJ 


CP/M® , Extremely easy to use. Manual 
and demosoftware. ............. $50. 
Money Back Guarantee 


MUSYS Single BD Computer 
Z80 processor, 64K Dyn RAM, Console 
serial port, S-100 parallel interface, 
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Bootstrap PROM 


HAZELTINE 1500 ............$ 925. 
DD эү + E ‚„„›,$1,030. 
1520. ..91,265. 
220 volt — add $100 
ао РОНА 
90 аау on-site warrantee, 


IBM 3101 CRT Model 10 
Model 20 ........ 
Selectric-like, detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year. 


. .$1,115. 


MARINCHIP SYSTEMS M9900 
Uses T19900 16 bit CPU. Full S-100, IEEE. 
Extensive software. Boards from $550, 
systems $4,995, 
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ITHACA INTERSYSTEMS 
Inventory sale on board sets & systems 


Prices subject to change without notice‏ ا 


TEXAS INSTRUMENTS Printers 
10% off list price on entire TÎ printer line. 


CENTRONICS 737 ..... 


RS 232 Interface ......... — $ 50. 


CORVUS Hard Drives 
Model 11, Hard Disk System ....54,820. 
Mirror Backup System ....... ..6 715. 


DMA-DOS NORTH STAR 8" Floppy 

Subsystem 
А new operating sytem, completely 
CP/M® compatible that allows use of 
both 8" (Shugart single sided, double 
density via Tarbell controller} and 534" 
drives. Allows transfer of file from 8" to 
51A" and vice versa, Complete hardware, 
with software package .........91,955. 


TARBELL 
Double density controller 
Z80 CPU 


TEI MAINFRAMES, 5--100 
We аге proud to announce that we аге 
now а TEI stocking distributor. For the 
best in mainframes. | , .TEIII 


TELEVIDEO CRTs 
912..6780. 920..5850. 950. 61,050. 


COMMUNICATIONS SOFTWARE 
from Hawkeye Grafix 
Enables communcatians from a micro to a 
terminal or to another micro, mini or 
maxi computer. 
Object Code $75. Source Code $250. 


3M SCOTCH? Diskettes 
5 box minimum, price per box 
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provides for independent processing 
along with the storage of each mental 
object. This suggests a third principle 
for object-oriented design: 


Messages: Computing should be 
viewed as an intrinsic capability of 
objects that can be uniformly invoked 
by sending messages. 


Just as programs get messy if object 
storage is dealt with explicitly, con- 
trol in the system becomes com- 
plicated if processing is performed ex- 
trinsically. Let us consider the process 
of adding 5 to a number. In most 
computer systems, the compiler 
figures out what kind of number it is 
and generates code to add 5 to it. This 
is not good enough for an object- 
oriented system because the exact 
kind of number cannot be determined 
by the compiler (more on this later). 
A possible solution is to call a general 
addition routine that examines the 
type of the arguments to determine 
the appropriate action. This is not a 
good approach because it means that 


this critical routine must be edited by 
novices who just want to experiment 
with their own class of numbers. It is 
also a poor design because intimate 
knowledge about the internals of ob- 
jects is sprinkled throughout the 
system. 

Smalltalk provides a much cleaner 
solution: it sends the name of the 
desired operation, along with any 
arguments, as a message to the 
number, with the understanding that 
the receiver knows best how to carry 
out the desired operation. Instead of a 
bit-grinding processor raping and 
plundering data structures, we have a 
universe of well-behaved objects that 
courteously ask each other to carry 
out their various desires. The 
transmission of messages is the only 
process that is carried on outside of 
objects and this is as it should be, 
since messages travel between ob- 
jects. The principle of good design 
can be restated for languages: 


Uniform Metaphor: A language 
should be designed around a power- 


ful metaphor that can be uniformly 
applied in all areas. 


Examples of success in this area in- 
clude LISP, which is built on the 
model of linked structures; APL, 
which is built on the model of arrays; 
and Smalltalk, which is built on the 
model of communicating objects. In 
each case, large applications are 
viewed in the same way as the fun- 
damental units from which the 
system is built. In Smalltalk especial- 
ly, the interaction between the most 
primitive objects is viewed in the 
same way as the highest-level interac- 
tion between the computer and its 
user. Every object in Smalltalk, even 
a lowly integer, has a set of messages, 
a protocol, that defines the explicit 
communication to which that object 
can respond. Internally, objects may 
have local storage and access to other 
shared information which comprise 
the implicit context of all communica- 
tion. For instance, the message + 5 
(add five) carries an implicit assump- 
tion that the augend is the present 
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tape, the ums of today's Cross-linked oxide coatirig — for 
wide range of magnetic media, low head wear and long trouble- 
back in 1934, and was the first | free media life. 


independent manufacturer of 


IBM-compatible floppy disks. 
рр capability = one of two man- 


ЖШізеішгеге in the world that 


Tough Tyvek sleeve—no paper | BASI BASF FlexyDisk | | makes both 6 dil exper e 


dust, no static жаг | | De floppy disk drives. 


Special self-cleaning jacket and Center hole diameter punched to Bi-axially oriented polyester Double lubrication — lubricants 
liner help eliminate data errors more accurate standards than substrate — for uniform and reli- both in the formula and on ће 


and media wear and tear. industry specifications, for top able performance year after year. disk surface, to minimize media 
performance. wear due to head friction, 


Packaging to suit your 10046 certification — every single For the name of your nearest 
requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 
box, Kassette 10? storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 100% error-free. MA 01730, or call 617-271-4030. 


e)BASF 


Floppy Disks Мар — Cassettes Computer Tapes Disk Packs Computer Peripherals 
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value of the number receiving the 
message. 


Organization 

А uniform metaphor provides a 
framework in which complex systems 
can be built. Several related organiza- 
tional principles contribute to the suc- 
cessful management of complexity. 
To begin with: 


Figure 2: System complexity. As the 
number of components in a system in- 
creases, the chances for unwanted interac- 
tion increase rapidly. Because of this, a 
computer language should be designed to 
minimize the possibilities of such in- 
terdependence. 


Modularity: No component in a com- 
plex system should depend on the in- 
ternal details of any other compo- 
nent. 


This principle is depicted in figure 
2. If there аге N components in а 
system, then there are roughly 
N-squared potential dependencies 
between them. If computer systems 
are ever to be of assistance in complex 
human tasks, they must be designed 
to minimize such interdependence. 
The message-sending metaphor pro- 
vides modularity by decoupling the 
intent of a message (embodied in its 
name) from the method used by the 
recipient to carry out the intent. 
Structural information is similarly 
protected because all access to the in- 
ternal state of an object is through 
this same message interface. 

The complexity of a system can 
often be reduced by grouping similar 
components, Such grouping is 
achieved through data typing in con- 
ventional programming languages, 
and through classes in Smalltalk. A 
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class describes other objects—their 
internal state, the message protocol 
they recognize, and the internal 
methods for responding to those 
messages, The objects so described 
are called instances of that class. Even 
classes themselves fit into this 
framework; they are just instances of 
class Class, which describes the ap- 
propriate protocol and implementa- 
tion for object description: 


Classification: А language must pro- 
vide a means for classifying similar 
objects, and for adding new classes of 
objects on equal footing with the 
kernel classes of the system. 


Classification is the objectification of 
nessness. [п other words, when a 
human sees a chair, the experience is 
taken both literally as "that very 
thing" and abstractly as "that chair- 
like thing." Such abstraction results 
from the marvelous ability of the 
mind to merge "similar" experience, 
and this abstraction manifests itself as 
another object in the mind, the 
Platonic chair or chairness. 


MICROCOMPUTERS 
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XCOMP introduces a complete micro-size disk 
subsystem with more... 


е MORE STORAGE 
e MORE SPEED 
e MORE VALUE 
e MORE SUPPORT 


5100 users... . The XCOMP subsystem is now 
available with 10 megabytes of storage; 5 megabytes 
also available at $2,898.00. Compare the price and 
features of any other 5%-inch — or even 8-inch 
system, and you'll agree that XCOMP's value is 
unbeatable. 


OUTPERFORMS OTHER HARD DISKS 

Floppy disk and larger, more expensive hard disks are 
no match for this powerful little system. More data is 
available on every seek: 64K on 10MB and 32K on 
5MB. Faster seek time too — an average of 7OMS. It 
provides solid performance anywhere with only 20 
watts of power. Data is protected in the sealed 
enclosure, and the landing zone for heads provides 
another margin of safety. The optional power board 
plugs directly into the 5100 bus and provides power 
for the drive. 


FAST CONTROLLER 
The XCOMP controller is the key to this system's 
high efficiency operation. Speed-up features include 
interleave without table lookup, block-deblock with 
controller buffer, and read lookahead. OEMs world- 
wide have already proven the outstanding perfor- 
mance of the XCOMP controller. 


XCOMP 


ll YOU'VE BEEN 
WAITING FOR 


MORE SOFTWARE 

Included with the system is software for testing, for- 
matting, /О drivers for CP/M® , plus an automatic 
CP/M driver attach program. Support software and 
drivers for MP/M* and Oasis? are also available. The 
sophisticated formatting program assigns alternate 
sectors for any weak sectors detected during format- 
ting, assuring the lowest possible error rate — at least 
ten times better than floppies. 


WARRANTY 
The system has a full one-year warranty on parts and 
workmanship. 


ALSO AVAILABLE FROM XCOMP 


e General Purpose controllers (8 bit interface), with 
easy interface to microprocessor-based systems. 

ә GP controller adapter that plugs directly into most 
Z80 computers. 

e ST/R GP controller for the 5МВ and 10MB drive 
above, with ST506 type interface. 

e SG/R GP controller for SA1000 interface. 

e SM/R GP controller for storage module drives. 

e ST/S, SG/S, and SM/S, same as above, for the 
8100 bus. 


Quantity discounts available. Distributor, Dealer, and 
OEM inquiries invited. 


See your local Dealer, or call: 


XCOMP, Inc. 

7566 Trade Street 
San Diego, CA 92121 
Tel: (714) 271-8730 
Telex: 182786 
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Classes are the chief mechanism for 
extension in Smalltalk. For instance, 
a music system would be created by 
adding new classes that describe the 
representation and interaction pro- 
tocal of Note, Melody, Score, Timbre, 
Player, and so оп. The "equal 
footing" clause of the above principle 
is important because it insures that 
the system will be used as it was 
designed. In other words, a melody 
could be represented as an ad hoc col- 
lection of Integers representing pitch, 
duration, and other parameters, but 
if the language can handle Notes as 
easily as Integers, then the user will 
naturally describe a melody as a col- 
lection of Notes. At each stage of 
design, a human will naturally choose 
the most effective representation if 
the system provides for it. The princi- 
ple of modularity has an interesting 
implication for the procedural com- 
ponents in a system: 


Polymorphism: А program should 
specify only the behavior of objects, 
not their representation. 


A conventional statement of this 
principle is that a program should 
never declare that a given object is a 
Smallinteger or a Largelnteger, but 
only that it responds to integer pro- 
tocol, Such generic description is 
crucial to models of the real world. 

Consider an automobile traffic 
simulation. Many procedures in such 
a system will refer to the various 
vehicles involved. Suppose one 
wished to add, say, a street sweeper, 
Substantial amounts of computation 
(in the form of recompiling) and 
possible errors would be involved in 
making this simple extension if the 
code depended on the objects it 
manipulates, The message interface 
establishes an ideal framework for 
such extension. Provided that street 
sweepers support the same protocol 
as all other vehicles, no changes are 
needed to include them in the simula- 
tion: 


Factoring: Each independent compo- 
nent in a system should appear in 
only one place. 


There are many reasons for this prin- 
ciple. First of all, it saves time, effort, 
and space if additions to the system 
need only be made in one place. Se- 
cond, users can more easily locate a 
component that satisfies a given need. 
Third, in the absence of proper fac- 
toring, problems arise in synchroniz- 
ing changes and ensuring that all in- 
terdependent components are consis- 
tent. You can see that a failure in fac- 
toring amounts to a violation of 
modularity. 

Smalltalk encourages well-factored 
designs through inheritance. Every 
class inherits behavior from its 
superclass. This inheritance extends 
through increasingly general classes, 
ultimately ending with class Object 
which describes the default behavior 
of all objects in the system. [n our 
traffic simulation above, 
StreetSweeper (and all other vehicle 
classes) would be described as a 
subclass of a general Vehicle class, 
thus inheriting appropriate default 
behavior and avoiding repetition of 
the same concepts in many different 
places. Inheritance illustrates a fur- 
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EDITOR, ASSEMBLER AND MORE! 


The Micro Works Software Development System (50580С) is a complete 6809 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors, the SDS80C is non- 
volatile, meaning thal if your application program bombs, it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 


program. Since all three programs, edilor, assembler and monitor аге co-resident, | 


we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 


The powerful screen-oriented Editor features finds, changes, moves, copys and 
much more. All keys have convenient aulo repeat (typamatic), and since no line 
numbers are required, the full width of the screen may be used lo generate well 
commented code. 


The Assembler features ай of the following. complate 6809 instruction sat, 
d eye 6800 set supported for cross-assembly; conditional assembly; loca 
labels; assembly to cassette tape or 10 memory; listing to screen or printer; and 
mnamonic error codes instead of numbers. 

The versatile ABUG monitor is a compact version of CBUG, tailored for denugging 
programs generaled by the Assembler and Editor. It features examine /change 
ml ‚кш саѕѕейе load and save, breakpoints and more. 505806 


LEARN 6809! 
6809 ASSEMBLY LANGUAGE PROGRAMMING, 
by Lance Leventhal, contains the most comprehen- 
sive reference material available for programming 
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PRINTER 


Computer! Adaptor box plugs into the serial port and 
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SQUACE GENERATOR: This package is a disassembler which runs on the color 
computer and generales your own source listing of the BASIC interpreter ROM. 
Also included is a documentation package which gives useful ROM entry points, 
complete memory map, 1/0 hardware delails and more. A 16K system is required | 
for the use of this cassette. BOC Disassembler Price: $49.95 


CBUG IS HERE! 
MONITOR TAPE: A cassette tape which allows you to directly access memory, 1/0 
and registers with a formatted hex display Great for machine anguagê 
programming. debugging and learning. It can also send/receive RS232 at up lo 
600 baud, including host ап download/upload. 19 commands in all. 
Relocatable and reentrant. CBUG Tape Price: $29.95 


MONITOR ROM: The same program as above, supplied In 2716 EPROM. This 
allows you to use the entire RAM space. And you don t need to re-load the monitor 
each time you usa il. The EPROM plugs into ће Extended Basic ROM Socket ar a 
modified ROMPACK. CBUG ROM : $39.95 


ЗРК RAM! 
MEMORY UPGRADE KITS: Consisting of 4116 
200ns. integrated circuits, with instructions lor 
installation. 4K-16K Kit Price: $39.95. 16К-32Қ | 
KH (requires soldering experience) Price: $39.95 
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If your looking for 


[у Я reliability instead of promises and “КЕ 
you need high performance at low 
prices, Chrislin Industries, Inc. 


can bring it to you! 


Chrislin Industries, Inc. 


31352 Via Colinas * Westlake Villaga, СА 91362 € 213-991-2254 е TWX 910-494-1253 CHRISLIN WKVG 


DEC. 151, РОР are Trademarks of Digital Equipment Carp. 
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ther pragmatic benefit of factoring: 


Leverage: When a system is well fac- 
tored, great leverage is available to 
users and implementers alike. 


Take the case of sorting an ordered 
collection of objects. In Smalltalk, the 
user would define a message called 
sort in the class OrderedCollection. 
When this has been done, all forms of 
ordered collections in the system will 
instantly acquire this new capability 
through inheritance. As an aside, it is 
worth noting that the same method 
can alphabetize text as well as sort 
numbers, since comparison protocol 
is recognized by the classes which 
support both text and numbers. 

The benefits of structure for im- 
plementers are obvious. To begin 
with, there will be fewer primitives to 
implement. For instance, all graphics 
in Smalltalk are performed with a 
single primitive operation. With only 
one task to do, an implementer can 
bestow loving attention on every in- 
struction, knowing that each small 
improvement in efficiency will be 


amplified throughout the system. It is 
natural to ask what set of primitive 
operations would be sufficient to sup- 
port an entire computing system. The 
answer to this question is called a vir- 
tual machine specification: 


Virtual Machine: A virtual machine 
specification establishes a framework 
for the application of technology. 


The Smalltalk virtual machine 
establishes an object-oriented model 
For storage, a message-oriented model 
for processing, and a bitmap model 
for visual display of information. 
Through the use of microcode, and 
ultimately hardware, system perfor- 
mance can be improved dramatically 
without any compromise to the other 
virtues of the system. 


User Interface 

А user interface is simply а 
language in which most of the com- 
munication is visual. Because visual 
presentation overlaps heavily with 
established human culture, esthetics 
plays a very important role in this 


area. Since all capability of a com- 
puter system is ultimately delivered 
through the user interface, flexibility 
is also essential here, Ап enabling 
condition for adequate Flexibility of a 
user interface can be stated as an 
object-oriented principle: 


Reactive Principle: Every component 
accessible to the user should be able 
to present itself in a meaningful way 
for observation and manipulation. 


This criterion is well supported by the 
model of communicating objects. By 
definition, each object provides an 
appropriate message protocol for in- 
teraction, This protocol is essentially 
а microlanguage particular to just 
that kind of object. At the level of the 
user interface, the appropriate 
language for each object on the screen 
is presented visually (as text, menus, 
pictures) and sensed through key- 
board activity and the use of a point- 
ing device, 

[t should be noted that operating 
systems seem to violate this principle. 
Here the programmer has to depart 
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SPEND $62.40 TO 
READ THIS ADVERTISEMENT.* 


salesman generating 1.5 million dol- 

lars in sales annually for his company 

does so at the rate of $12.48 per 
minute. That's expensive time—should it 
really be used іп rummaging. through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar- 
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones—simultaneously. It’s a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient Z80 
based microcomputer available on the mar- 
ketplace. It's fast—some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It’s expand- 


«(ала save thousand later) 
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| 


Delta Products 
153392 Assembls E ane 
Huntington Beach, СА 92649 
[к кп! HI (714) 59%. 1492 
E IPIE: 681-367 DELE TMIAR FE EH 
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able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology, Delta is now dedi- 
cated to the development of application 
packages designed to warm the ofa 
corporate executive's heart. Our “Uni-form’’, 
for example, will keep purchase orders, ac- 
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man- 
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you—every Delta System is com- 
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delia 
system can save your company? (Hint: a 
Delta system can for itself in less than 24 
hours of time saved. 

Call us today for the name of your nearest 
Delta distributor, 
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from an otherwise consistent 
framework of description, leave 
whatever context has been built up, 
and deal with an entirely different 
and usually very primitive environ- 
ment. This need not be so: 


Operating System: Ап operating 
system is a collection of things that 
don't fit into a language. There 
shouldn't be one. 


Here are some examples of conven- 
tional operating system components 
that have been naturally incorporated 
into the Smalltalk language: 


eStorage management—Entirely 
automatic. Objects are created by a 
message to their class and reclaimed 
when no further references to them 
exist. Expansion of the address space 
through virtual memory is similarly 
transparent. 

ө File system —Included in the normal 
framework through objects such as 
Files and Directories with message 
protocols that support file access. 
eDisplay handling—The display is 


GR 


simply an instance of class Form, 
which is continually visible, and the 
graphical manipulation messages 
defined in that class are used to 
change the visible image. 

eKeyboard input—The user input 
devices are similarly modeled as ob- 
jects with appropriate messages for 
determining their state or reading 
their history as a sequence of events. 
ө Access to subsystems—Subsystems 
are naturally incorporated as in- 
dependent objects within Smalltalk: 
there they can draw on the large 
existing universe of description, and 
those that involve interaction with 
the user can participate as com- 
ponents in the user interface. 
eDebugger—The state of the 
Smalltalk processor is accessible as an 
instance of class Process that owns a 
chain of stack frames. The debugger 
is just a Smalltalk subsystem that has 
access to manipulate the state of a 
suspended process. It should be noted 
that nearly the only run-time error 
that can occur in Smalltalk is for a 
message not to be recognized by its 
receiver, 
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The WORD is out! 
Works with the editor of your 
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SPELLING CHECKER 
45,000 word dictionary 
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CDOS'", CP/M"" compatible 
Needs only 32K system 


OASIS SYSTEMS 
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EXTRA FEATURES 

* Automatic rhyme finder 
Crossword puzzle solver 
Correct spelling finder 
Word counter 
Word frequency analyzer 
Dictionary builder 

AVAILABLE FOR: 

е B" Single Density CP/M'™ 

— soon — 

e 5%" North Star'™ 

. 53A" Superbrain'™ 

е Apple'" i Softcard'™ CPIM 


(714) 291-9489 
Diego, CA 92103 


Smalltalk has no “operating 
system” as such. The necessary 
primitive operations, such as reading 
a page from the disk, are incor- 
porated as primitive methods in 
response to otherwise normal 
Smalltalk messages. 


Future Work 

Аз might be expected, work re- 
mains to be done on Smalltalk. The 
easiest part to describe is the con- 
tinued application of the principles in 
this paper. For example, the 
Smalltalk-80 system falls short in its 
factoring because it supports only 
hierarchical inheritance. Future 
Smalltalk systems will generalize this 
model to arbitrary (multiple) in- 
heritance. Also, message protocols 
have not been formalized. The 
organization provides for protocols, 
but it is currently only a matter of 
style for protocols to be consistent 
from one class to another. This can be 
remedied easily by providing proper 
protocol objects that can be con- 
sistently shared. This will then allow 
formal typing of variables by pro- 
tocol without losing the advantages 
of polymorphism, 

The other remaining work is less 
easy to articulate. There are clearly 
other aspects to human thought that 
have not been addressed in this 
paper. These must be identified as 
metaphors that can complement the 
existing models of the language. 

Sometimes the advance of com- 
puter systems seems depressingly 
slow. We forget that steam engines 
were high-tech to our grandparents. | 
am optimistic about the situation. 
Computer systems are, in fact, get- 
ting simpler and, as a result, more 
usable. I would like to close with a 
general principle which governs this 
process: 


Natural Selection: Languages and 
systems that are of sound design will 
persist, to be supplanted only by bet- 
ter ones, 


Even as the clock ticks, better and 
better computer support for the 
creative spirit is evolving. Help is on 
the way. 


TWO SIZZLING SPECIALS 
FOR THE IEEE 
696/S-1OO BUS: 
CPU Z for $199! 


CPU Z hardly needs any Introduction-since the day we introduced this ZBO* 
workhorse, professional systems integrators have made It the CPU board of choice 
for high performance 8 bit systems. 

What Is new is the price: Until September 30th, CPU 2 (assembled) Is yours for an 
amazingly low $199! 

For new systems, CPU Z's superior flexibility (24 bit addressing, sockets for adding 
up to 8 Kbytes of on-board RAM or ROM, 4 MHz operation, on-board fully maskable 
Interrupts, and much more) puts it miles ahead of the competition. For upgrading 
older systems, CPU 2 is backward compatible with most S-100 mainframes, down to a switch selectable choice of 2 or 4 MHz 
operation-there's even a plug that accepts the connector from an IMSAI front panel. 


Here's one deal you can't afford to pass up. . .visit your local CompuPro representative, or order direct from the factory, but hurry 
- quantities are limited. 


FOR MEMORY EXPANSION: 
EIGHT 16K DYNAMIC RAMS 


You can't beat the quality or the price: eight low 
power, high speed dynamic RAMs, suitable for 
expanding memory in TRS-8O" -l, -Il, and -Iil (color 
computer 100); H89; Apple; newer PETs; etc. Backed 
by 1 year limited warranty. Add 53 for two DIP shunts 


for $19.95! 


plus TRS-8O conversion instructions. 


IEEE 696/S-IOO COMPONENT LEVEL PRODUCTS 


DISK EQUIPMENT/SYSTEMS 


Disk 1 Controller Board = Ultra-fast operation, thanks to 
properly Implemented DMA (with arbitration) and data 
transfer that's independent of CPU speed. Handles up to four 
8" or 5.25" floppy disk drives, single or double-sided, single or 
double M (soft sectored). includes BIOS for CP/M-8O 

' soft sectored diskette), Manual onty: $25. A/T 
95, CSC $595. 

Avallable oniy with Disk 1 purchase: CP/M-BO diskette with 
— $175; CP/M-86 diskette with documentation, 
Complete Dual Disk Drive System With Disk 1 boord, 
desktop dual drive enclosure with Shugart SA-8OO series 
drives, disk cables, and power supply cable. Also Includes 
CP/M-80. introductory specia $2195. 


COMPUTER ENCLOSURES 


Computer Enclosure 2. With fused, constant voltage 
power supply (+ 8V at 25A, + 16V at ЗА, and -16У at ЗАу line 
filter; 20 slot shleided/active terminated motherboard; and 
rugged, all-metal enclosure that minimizes interference 
problems. $825 desk top version, 5895 rack mount version. 

Computer Enclosure 1. Same os CE2, but enclosure only. 
$289 desktop, $329 rack mount (slides included). 


INTERFACERS 


Interfacer Т, Two RS-232 serial ports, with full handshaking 
and independently selectable Baud rates. $199 Unkit, 5249 
A/T, $324 CSC. 

intertacer 2. Three full gpp parallel ports, plus one serial 
port. $199 Unklt, 5249 A/T, 5324 

Inferfacer 3-5. Five em serial ports (2 synchronous/ 
asyncronous, 3 asynchronous) with full handshaking. 5599 A/T, 
$699 CSC. 

interfacer 3-8. Eight full RS-232 serial ports (2 synchronous/ 
asynchronous, ô asynchronous). ideal for multi-user/myulti- 
terminal systems. $699 A/T, $849 CSC. 


MEMORY BOARDS 


48K/64K RAM 17 Static Memory Board. Exceptionally low 
power (4W max, 2W typ for 64K), high speed static memory: 
runs faster, cooler, and handles DMA better in ultra-high speed 
systems than competing dynamic memory boords. RAM 17- 
48K: 51048 АЛ, $1198.50 CSC. RAM 17-64K: 51095 Unkit, 
$1395 A/T, $1595 CSC. 

96K/128K RAM 21 Static Memory Board. Exceptionally low 
power, high speed static memory. RAM 21-96K and RAM 21- 
128 K: Price upon request. 

2708 EPROM Board. This board is the woy to store often 
used routines or pieces of software. $85 Unkit, $135 A/T, $195 
CSC (27085 not Included). 


DOCUMENTATION 


User manuals are available for ail products for 55, with the 
following exceptions: Interfacer 3, §10; Disk Controller, $25; 
System Support 1, $20. Also available: "CompuPro Product 
User Manuals: 1975-1980". 250+ pages on ай Godbout/ 
CompuPro products up through 1980. Excellent for evaluating 
the Innovative engineering behind CompuPro products, or 
studying the nuts and bolts of high speed computer operation. 
520 plus shipping. 


FLASHI Phase T's single- and multi-user Oasis operating system 
ls now avallable configured for Disk 1. See next month for full 
detalls and prices. 


Moat CompuPro producta ore avaliable іп orm, Assembied/Tesiecd, ar Qucitied 
under iha high-reatiabaty Сөйлей Sysiem ر‎ әкете I (CSC) pripgram (200 hour burn-in 
more), Mote; Unidis are nol intended for novices, as de-bugging moy be required clue To 
podem such as IC тол? mortally. БЕУ serica h седан for йа Оа к aaah 
charge, 


TERM: Prices shown do not іссе dealer ingtaiction and аку us Mme Өзі M dem 
Allow сй oit 5% shipping excess refunded. Orders under МЕА? and 
Mosiprcard* orders (525 min) cali our 24 hour order desk of (AM) 562.0636. inciude Hron 
adden (or UPS delivery, Prices and specifications десі to changa without nolice. 


жай COMMES: 2.80) ш a iagaterad Косінтеуін of CPO ч q glared Чихати of Digital Raith TETHIO n 
тыйт oi ras landy Comercton s 


If your computer store doesn't stock CompuPro products yet, 


ompuPro " 


BOX 2355, OAKLAND AIRPORT, СА 94614 


Citcle 747 on inquiry card. 


сай (415) 562-0636 and we'll tell you who does. 


ЕНЕСІ, 


ELECTRONICS 


(415) 562-0636 


The Smalltalk-80 


Virtual Machine 


The Smalltalk-80 system is а 
powerful system that encourages the 
development of large applications 
programs. The system contains a 
compiler, a debugger, a storage man- 
agement system, text and picture 
editors, and a file system. It also con- 
tains a highly interactive user inter- 
face based on graphics that include 
overlapping windows. 

Typically the task of bringing up 
such a powerful system on a new 
computer includes writing code to im- 
plement these pieces. The Small- 
talk-80 system is different in that 
most of these pieces are written in 
Smalltalk-80 itself. The part that can 
be written in Smalltalk-80 is called 
the Smalltalk-80 Virtual Image, and it 
includes the compiler, debugger, 
editors, decompiler, and the file sys- 
tem. 


Smalltalk -80 Virtual Image 


1300 K bytes) 


Smalliatk-80 Virtual Machine 
(10 K bytes) 


Figure 1: The Smalltalk-80 Virtual 
Machine. Most of 5malltalk-80 is written 
ін Smalltalk-80 (the Virtual Image), leav- 
ing only a small amount of code that has 
to be rewritten for each processor on 
which the language is implemented (the 
Virtunl Machine). 
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Glenn Krasner 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto СА 94304 


The remaining part of the Small- 
talk-80 system is defined in terms of 
an abstract machine called the Small- 
talk-80 Virtual Machine (see figure 1). 
The Smalltalk-80 compiler translates 
source code into machine instructions 
for this virtual machine, rather than 
translating directly into machine in- 
structions for a particular hardware 
machine. The task of bringing up a 
Smalltalk-80 system on a new 
"target" computer consists only of 
implementing (writing a program to 
simulate) the Smalltalk Virtual Ma- 
chine on the target computer, 

In this article, we will present an 
overview of the elements needed to 
implement the Smalltalk Virtual Ma- 
chine. These elements are: 


ethe Storage Manager 
ethe Interpreter 
ethe Primitive Subroutines 


Background 

A Smalltalk-80 system is made up 
of objects that have state and exhibit 
behavior. Their state consists of the 
values of both named and indexed in- 
stance variables (which we will call 
fields), and their behavior is exhibited 
through sending and receiving mes- 
sages, Objects are members of 
classes. 

Classes may be subclasses of other 
classes—that is, they may inherit at- 
tributes from other classes, Program- 
ming in Smalltalk-80 is done by defin- 
ing the procedures, or methods, that 
are executed when objects receive 
messages. Typically, messages are 


sent to other objects to invoke their 
methods, Sometimes messages invoke 
primitive (machine-code) subroutines 
rather than Smalltalk-80 methods, 

From this brief description of 
Smalltalk-80, we can consider the in- 
formation needed to implement each 
of the three elements of the Smalltalk 
Virtual Machine: 


1. To implement the storage 
manager, we need the information 
necessary to represent objects in the 
computer's memory. This informa- 
tion consists of the amount of mem- 
ory that each object will occupy, 
which can be computed from the 
number of fields the object has, and 
the representation of fields in mem- 
ory. Objects that describe classes de- 
fine the number of fields their in- 
stances will have, 5o we also need to 
know how this number is repre- 
sented. With this information, we can 
design a storage manager for objects 
in a Smalltalk-80 system that will: 


efetch the class of objects 

efetch and store fields of objects 
ecreate new objects 

ecollect and manage free space 


2. The interpreter executes the ma- 
chine instructions of the Smalltalk-80 
Virtual Machine. The information 
needed to design the interpreter is a 
description of these machine instruc- 
tions, called bytecodes (the idea is 
similar to Pascal p-codes). The byte- 
codes are contained in methods, so 
we also need to know the representa- 


The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to geta dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 

The Epson MX-80 challenges any dot matrix 
printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack- 
sharp, clean, easy-to-read 
face with true descenders—at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col- 
umns. We give you adjustable 
tractors so you can do any- 
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual- 
ity is the only thing we have 


to sell, you're wrong. The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world's first dispos- 
able print head —after it's printed between 50 and 
100-million characters, just throw itaway. A new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally —and this is the 
best part— you can buy an 
MX-80 right now for less than 
$650. 

And that's what we calla 
lot of fine print for the money. 


EPSON 


23844 Hawthorne Boulevard * Torrance, CA 90505 * (213) 378-2220 
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Who's Who 

The design of the Smalltalk-80 Virtual Machine is based on previous Smalltalk 
systems implemented by the Learning Research Group at Xerox PARC. The original 
bytecode interpreter design was made for Smalltalk-76 by Dan Ingalls (Ingalls, Dan. 
"The Smalltalk-76 Programming System: Design and Implementation." [n Fifth An- 
nual ACM Symposium on Principles оҒ Programming Languages, 1978, pages 9 
through 16). Smalltaik-76 was implemented on the Xerox Alto by Dan Ingalls, Ted 
Kaehler, Dave Robson, Steve Weyer and Diana Merry, on the Xerox Dolphin by 
Peter Deutsch, and on the Xerox Dorado by Bruce Horn. TinyTalk was implemented 
on a Xerox microcomputer by Larry Tesler and Kim McCall (McCall, Kim and Larry 
Tesler. "Tiny Talk, a Subset of Smalltalk-76 for 6АКВ Microcomputers." In Proceed- 
ings of the Third Symposium on Small Systems, ACM Sigsmall Newsletter, Volume 
6, Number 2, 1980, pages 197 through 198). Smalltalk-78 (a revised version of 
Smalltalk-76 similar to Smalltalk-80) was implemented on the Xerox microcomputer 
by Dan Ingalls, Ted Kaehler, and Bruce Horn, on the Xerox Dorado by Jim Stamos, 
and on a Norwegian microcomputer (under a research license from Xerox) by Bruce 
Horn. Smalitalk-80 has been implemented on the Xerox Dorado by Peter Deutsch, 
on the Xerox Dolphin by Kim McCall, and on the Xerox Alto by Glenn Krasner. The 
designs of these systems were made by the implementors and other members of the 


SIMPLY 
BEAUTIFUL. 


CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That's why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 


Call CF&A. We make it simple. We 
make it beautiful. 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 


Gardena, CA 90249 
(213) 327-7710 
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Learning Research Group. 


tion of methods, From this informa- 
tion we can decide how the inter- 
preter will fetch and execute byte- 
codes and how it will find methods to 
run when messages are sent. 


3. The last piece of information we 
need to know is which messages will 
invoke primitive subroutines; that is, 
which methods we must implement in 
machine code to terminate the recur- 
sion of message sending and to op- 
timize performance. 


Before we go into more detail 
about these elements of a Small- 
talk-80 Virtual Machine implementa- 
tion, here are a few typical figures 
that will provide a little "reality" to 
implementors. For the systems that 
we have implemented at Xerox, the 
Smalltalk-80 Virtual Image consists 
of about 300 K bytes of objects. Our 
typical implementation of the Small- 
talk-80 Virtual Machine is 6 to 12 K 
bytes of assembly code, or 2 K micro- 
code instructions plus 10 K bytes of 
assembly code. Of this, about 40% is 
in the storage manager, 20% in the 
interpreter, and 40% in the primitive 
subroutines. Our average is about 
one person-year to implement a fully 
debugged version of this code. 


The Storage Manager 

Although the storage manager 
tends to be the largest and most com- 
plex of the three parts of a Small- 


talk-80 implementation, the functions 
it provides are few and relatively sim- 
ple to understand. 


Everything in a 
Smalitalk-80 system is 
an object. 


Everything in a Smalltalk system is 
an object, so from a storage point of 
view memory needs to be divided 
into blocks, one for each object, plus 
a роо] of memory that is not yet used. 
Every time a new object is created, a 
new block of the appropriate size 
must be found for that object: when 
objects are no longer used, their 
memory block may be returned to the 
pool (see figure 2). 

А special entity called an object 
pointer is assigned to each object, If 
an object pointer were the actual core 
address of the memory occupied by 
that object, then there would be fast 
access to an object given its pointer. 
However, in the Smalltalk-80 system 
the object pointer is an indirect 
pointer to the object through a table 
kept by the storage manager. This 
allows the storage manager to move 
an object around in memory without 
affecting any object that refers to it. It 
also insures that the storage manager 
is the only entity in the system con- 
cerned with (and allowed to change) 
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Atari graphics and sound standin "The Atari machine is the most extraordi- 


a class by themselves.’ nary computer graphics box ever made... 
David D. Thornburg Ted Nelson 
Compute Magazine, Noveniber/ December Creative Computing Magazine, June 1950 
1950 
“Its superiority lies in three areas: draw- “о Well packaged that it is the first per- 
ing fancy pictures (in color), playing sonal computer Гуе used that I’m willing 
music, and printing English characters to set up in the living room. 
onto the screen. Though the Apple can Кен Skier Grimey Inc. Summer 1980 


do all these things, 
Atari does them better" 
Russell Walter 
"Underground 

Guide to Buying a 
Computer” 

Published 1980, 

SCELBI Publications 


ме! constructed, 
sleekly designed and 
user-friendly —expect 
reliable equipment, 
and strong maintenance 
and software support. 
Videoplay 
December, 1980 


What computer people 
are saying about 
Computers for people. 


To finc our about the ATARI 800'" Computer 
first hand, ask your local computer dealer 
for a hands-on demonstration. 
Or call, 800-538-8547 (In California 800-672-1404 ) 


For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086 
Circie 27 on inquiry card. 


Сігсів 308 on inquiry card. 
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LA Pacxano HP-85 


HP-85 Accessories 

64" Dual Master Disc Drive List $2500..... 

5%” Single Master Disc Drive List $1500. , 

HP 7225A Graphics Plotter List $2050.... . 

HP-85 15K Memory Module List $395........ 
HP.B5 Application Pacs Standard List $95. . : 
Seriaj (RS-232C) Interiace Module List $395. , $355 
GPIO interlace Module List $495 , - 445 


93 (5192250 
newHP 99 $1895 
y HP-41CV with five times 
: NS не NEM more memory 


built in. 
List $325 


$249 


HP-41C 
List $250 


$199 


ы 

қ, - 

ч" 
1 


HP-32E Scientific w/ Statistics —- 53.95 | 


HP-33C Scientific Progrommable $79.95 

| HP-34C Advanced Scientific 
Programmable 123.95 

HP-37E Business Calculator - $49.95 


pz. 
zc % ystems 


609 Butternut Street 
Syracuse, N.Y. 13208 


(315) 475-6800 


Prices do not include shipping by UPS. All 
prices ond offers subject to change without 
notice. 
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Object Pointer 


Objec! Pointer 


Figure 2: Objects and memory usage in 
Smalltalk-80. Each Smalltalk-80 object 
has an object pointer that points to a 
block of memory that describes the ob- 
ject. When an object is no longer used, its 
memory is made available for use. 


Point 


ILengthi5 
(Class description) 
Triangle 

(Firsi vertex! 
(Secand vertex! 
(Third vertex? 


(Lengih) 4 


(Class dascriplionl 
ByteArroy 


Figure 3: Typical object representations 
іп Smalltalk-80. 


the actual memory. In the Small- 
talk-80 Virtual Image, object pointers 
are single 16-bit words. This allows 
for 64 K objects in the system; these 
objects may take up much more than 
64 K words of memory. 

Since an object's class and fields are 
themselves objects, we can see that 
the block of memory corresponding 
to an object contains the object 
pointer of the object's class plus the 
object pointer for each of the object's 
fields. The storage manager also 
keeps the length of the block as one 
word of the block. This means, for 
example, that the block correspond- 
ing to an object that is an instance of 
class Point (see figure 3) will have: 


eone word that says this block is four 
words long 

eone word that is the object pointer 
of the object that describes class Point 
eone word that is the object pointer 
of an object that is the x-coordinate 
field of the point 

eone word that is the object pointer 
of an object that is the y-coordinate 
field of the point 


Similarly, the block corresponding to 
an object that is an instance of class 
Triangle will have: 


eone word saying this block is five 
words long 

eone word that is the object pointer 
of the object that describes class 
Triangle 

eone word that is the object pointer 
of an instance of class Point, repre- 
senting one vertex field 

eone word that is the object pointer 
of an instance of class Point, for the 
second vertex field 

eone word that is the object pointer 
of an instance of class Point, for the 
third vertex field 


For performance optimization, the 
values in the fields of some objects, 
such as instances of class ByteArray, 
will be interpreted as the numerical 
values themselves, rather than as 
object pointers. The block corres- 
ponding to the byte array containing 
the elements 1, 2, 3, and 4, in order, 
will have: 


Maxell Floppy Disks. Class of '8l. 


maxell 


а % 


Not a single dropout among them. 


These are the disks that achieve all you expect from 
them. They are certified free of dropouts. And each 
one meets or exceeds the most demanding specifica- 
tions every computer authority can set. That includes 
ISO, IBM, ECMA, ANSI, JIS and Shugart, 


The quality begins with the finest raw materials 
available, and we make sure the quality stays high. 
Every Maxell floppy disk must pass an exhaustive series 
of eight quality control inspections, Under test condi- 
tions, after 10,000,000 passes, there is no loss of quality. 


Maxell Floppy Disks actually help protect your 
computer drive heads. The self-cleaning jacket liner 


inside every Maxell disk removes dust before it can 
affect your system. The surface lubricant reduces any 
chance of disk-caused head-wear. 


There are Maxell disks for every disk drive system in 
operation today. Maxell is leading the way with new 
disk technology for tomorrow's computers. Your Maxell 
Business or Maxell Personal Computer Products supplier 
can put our "honor-grad" to work for you, and for your 
computer, now and in the future. 


Call or write for more information. You'll learn that 
the care we take manufacturing Maxell Floppy Disks 
makes them live up to your highest expectations. 


maxell *: 


Circle 212 on inquiry card. 


Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074. (201) 440-8020 


sone word saying this block is Four 
words long 

eone word pointing to the object that 
describes class ByteArray 

eone byte encoding the number 1 
eone byte encoding the number 2 
sone byte encoding the number 3 
eone byte encoding the number 4 


We will represent all objects as hav- 
ing fields interpreted as object 
pointers or numerical values, not 
both, Objects may store numerical 
values as bytes or words, but not 
both, 

Аз we have mentioned, the objects 
that describe classes also need to 
represent the form of instances of 
those classes. The essential informa- 
tion is the number of fields the 
instances will have, and whether 
these will be pointer or nonpointer 
fields, For example, the describer of 
class Point says that its instances will 
have two fields (x- and y-coordinates) 
and that these will be pointers (see 
figure 4). The describer of class 
ByteArray says that its instances may 
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Are you ا‎ computer dealers 
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that you should have to make a 
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roblems. Our prices will be the 
owest possible. Our support and 


(Length) 


(Closs description] 
Class of closs- 
daseriping objects 


{Number of tieldst2 


(Pointers! True 


Figure 4: Class-describing object for class 
Point. 


have a variable number of fields and 
that these fields will not be pointers 
but will be numerical values stored in 
bytes. 

The purpose of the storage 
manager is to fetch and store fields of 
objects, to create objects, and to 
manage free space. A clean im- 
plementation of the storage manager 
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would be one in which the other parts 
of the system had access only to the 
object pointers and made requests of 
the storage manager only through the 
following subroutine calls: 


egetClass(objectPointer) returns the 
object pointer of the class of the given 
object 

ө getField(objectPointer, fieldOffset) 
returns the Field 
estoreField(objectPointer. field Off- 
set newValue) replaces that field 
with the new value newValue 
enewinstance(classObjectPoint- 
er,numberOfFields) returns the object 
pointer of a new instance of that 
class, and, if that class can have in- 
dexed instance variables, this instance 
has the given number of fields 
(numberOfFieids) 


Requests can be made for new storage 
(with the newlnstance subroutine), 
but not to return used storage. [п 
some other systerns, storage that is no 
longer used must be explicitly re- 
turned to the free storage pool. The 
Smalltalk-80 philosophy is that 
neither the user nor any part of the 
system other than the storage 
manager need have such concerns. 
Therefore the storage manager must 
know which objects are no longer be- 
ing used, so that their storage may re- 
enter the free pool. Typically, 
Smalltalk-80 Virtual Machine im- 
plementations use reference-counting 
to accomplish this. For every object 
in the system, the storage manager 
keeps a count of the number of other 
objects that point to it. This number 
will change only during execution of 
the four storage-manager sub- 
routines, When this count reaches 
zero, the object's memory block may 
be reused because there are no 
references to that object anywhere 
else in the system. 


The Interpreter 

The interpreter is that portion of 
the Smalltalk-80 Virtual Machine that 
performs the actions described in the 
bytecodes of methods (ie: the 
machine code of the Virtual 
Machine). The information needed to 
implement the interpreter is the 
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description of the bytecodes, the 
representation of methods, and the 
technique to find the method to run 
when sending a message. 

The bytecodes define the 
Smalltalk-80 Virtual Machine as а 
stack-oriented machine. Each byte- 
code represents one of the following 
actions: 


epush an object onto the stack 
estore the top of the stack as the 
value for a variable 

epop the top of the stack 

ebranch to another bytecode 

esend a message using the top few 
elements of the stack 

ereturn the top of the stack as the 
value for this method 


In the Smalltalk-80 Virtual Machine, 
each of these actions is realized by 
one or more bytecodes. Note that 
pushing, storing, popping, and 
branching are standard instruction 
types for any stack machine, that 
sending a message corresponds to 
calling a procedure using the top few 
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Bytecode 


-a- Push 5 (3 4 5) 
4- Send + (3 9) 
-s- Send * (27) 


Stack Contents After Execution (Top of Stack to Right) 


-1- Push 3 (3) 
2- Push 4 (3 4) 


Table 1: Bytecodes for the Smalltalk expression 3 = (4 + 5), 


elements of the stack as arguments, 
and that returning an object from a 
method corresponds to returning a 
value from a procedure. The dif- 
ference between the Smalltalk-80 Vir- 
tual Machine and procedure-based 
stack machines is in the way the pro- 
cedure is found. In most procedure- 
based stack machines the address of a 
procedure is provided in the execute 
procedure instruction; in the 
Smalltalk-80 system only the "name," 
called the selector, of the message is 
provided; the method (or procedure) 
to be executed is found through a 
strategy involving the receiver of the 
message and its class. We will first 
describe the bytecodes, then how 
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methods are represented, and finally 
give a strategy for finding methods. 


Stack Operations 

The Smalltalk-80 Virtual Machine 
and corresponding bytecode set are 
stack oriented. Object pointers are 
pushed and popped from a stack, and 
when a message is sent, the top few 
elements of the stack are used as 
receiver and arguments of the 
method. These are replaced by the 
object returned as the value of that 
method. For example, the Small- 
talk-80 expression: 


3 * (4 + 5) 


is encoded by the bytecodes shown in 
table 1. 

As bytecodes labeled -1-, -2-, and -3- 
are executed by the interpreter, the 
objects 3, 4, and 5 are pushed onto 
the stack. When bytecode -4- is ex- 
ecuted, the message + is sent to the 
second object on the stack (4) with 
the top object of the stack as the argu- 
ment (5). The 4 and 5 are popped off 
this stack when the message is sent, 
and the interpreter begins executing 
the bytecodes for the method cor- 
responding to the message + in the 
Smalltalk class of small integers. This 
method will eventually return an ob- 
ject, in this case 9, as its value, and 
the interpreter will push the 9 onto 
the original stack above the 3 and 
resume execution with bytecode -5-. 
Bytecode -5- will produce an effect 
similar to that produced by -4-, leav- 
ing the object 27 on the stack. In the 
same way that other stack machines 
push data onto a stack and use the 
top few data items as arguments for a 
procedure, replacing them with the 
value returned from that procedure, 
the Smalltalk-80 Virtual Machine 
pushes object pointers onto a stack 
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Bytecode 


-1- Push 3 

-2- Push 4 

-3- Send + 

-4- Store into a 


Bytecode 


-1- Push 3 

-2- Store into a 
-3- Pop 

-4- Push 4 

-5- Store into b 


Bytecode 


-1- Push 3 

-2- Store into a 
-3- Pop 

44- Push а 


Stack Contents After Execution (Top of Stack to Right) 


Stack Contents After Execution (Top of Stack to Right) 


Stack Contents After Execution (Top of Stack to Right) 


-5- Return top of stack 


Table 4: Bytecodes for the Smalltalk expression а = 3. 1 a. 
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and uses the top few as receiver and 
arguments of a message, replacing 
them with the object returned from 
that method. 

In both machines, values from the 
top of the stack may be stored as the 
values of variables. As an example, 
the Smalltalk expression: 


а-3-4 


will be represented Бу the bytecodes 
in table 2. Неге, -1-, -2- and -3- act as 
before and the interpreter executes 
bytecode -4- by storing the top of the 
stack 7 into the variable a. 

Stack machines in general, and the 
Smalltalk-80 Virtual Machine in par- 
ticular, also have the ability to pop 
the top element off the stack. In the 
statements: 

\ 

а—3. 

b- 4 


once the 3 is stored into variable a, it 
is no longer needed, so it is popped 
from the stack. These statements are 
represented by the bytecodes shown 
in table 3. 

The top of the stack may be re- 
turned as the value for the method. 
The statements: 


are represented by the bytecodes 
shown in table 4. 


Branching Operations 

Conditional and looping messages 
are used so often that they are 
represented not by actual messages 
but by bytecodes for conditional and 
unconditional jumps. (This is only for 
performance reasons; these branching 
and looping messages would work if 
they were actually sent like other 
messages.) For example: 


a > 4 гие: [a — a —- 1) 


(which in the Smalltalk-80 system 
means execute the code within the 
brackets only if the object returned 
from the > message is not false) is 
represented in table 5 (ignoring the 
stack from now on). 
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Bytecode 


Push 4 
Push a 
Send > 


Jump to -10- if the top of the stack is false 


Push a 
Push 1 
Send — 
Store into a 
Po 


p 
-10- < the next bytecode > 


Table 5: Bytecodes for the Smalltalk expression a > 4 ifTrue: [a — a — 1]. 


Bytecode 


1. Push а 
-2- Push 4 
3- Send > 


-4 Jump to -11- if top of stack is false 


-5- Pusha 

%- Push | 

-7- Send — 

-8- Store into a 
-9- Pop 


-10- jump to -1- 


11- < the next bytecode >, 
Table 6: Bytecodes for the Smalltalk expression [a > 4] whileTrue; [а — a — 1]. 


Table 6 shows the bytecodes for the 
looping expression: 


[a > 4] whileTrue: [a — a — t] 


(which means execute the code in the 
second brackets as long as the code in 
the first set of brackets evaluates to 
something other than false). 


Addressing Variables 

Methods are implemented as ob- 
jects whose fields contain the 
bytecodes plus a group of pointers to 
other objects called the literal frame. 
The interpreter can use the getField 
subroutine of the storage manager to 
fetch the next required bytecode to 
execute. This takes care of returns, 
jumps, and pops, but for the other 
bytecodes we need to represent more 
information. In particular, for the 
push and store bytecodes, we need to 
represent where to find the object 
pointers to push; for the send 
bytecodes, we need to represent 
where to find the selector of the 
message and which stack elements are 


the receiver and arguments. 

The source code for a method con- 
tains variable names and literals, but 
the bytecodes of the Virtual Machine 
are defined only in terms of field off- 
sets. From the Virtual Machine's 
point of view, there are three types of 
variables: variables local to the 
method (called temporaries), 
variables local to the receiver of the 
message (instance variables), or 
variables found in some dictionary 
that the receiver's class shares (global 
variables). Note that class variables 
are treated in the same way as other 
global variables. The Smalltalk-80 
compiler (itself written in Small- 
talk-80) translates references to 
these variables into bytecodes that 
are references to field offsets of the 
receiver, the temporary area, or 
globals. The instance variables are 
translated using a field of class- 
describing objects that associates in- 
stance variable names with field off- 
sets. The assignment of offsets to tem- 
poraries is done when the compiler 
translates a method by associating 
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Martin Marietta at the leading edge. 

Denver, Colorado-Orlando, Florida-Vandenberg AFB, California-New Orleans, 
Louisiana аге a few of our key locations. Each has its own attractive qualities. Each 
offers its own professional opportunities with those special challenges and benefits "m 

unique to Martin Marietta. ЇЇ you're tomorrow-minded, talk to Martin Marietta = 
Aerospace today! Send us your resume or contact: 
In Denver: P.O. Box 179, Mail#D-1311, Denver, CO 80201 
At Vandenberg AFB, Box 1681, Vandenberg AFB, CA 93437 
In New Orleans: Michoud Assembly Facility, Box 29304, New Orleans, LA 70189 
In Orlando: P.O. Box 5837-MP#9, Orlando, FL 32855 


We аге an equal opportunity employer, m/[/h. 


MARTIN MARIETTA 
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MICRO B+™ 


The first and most complete 
implementation of B-TREE 
index structures for micro- 
computers. B-TREES eliminate 
index flle reorganization. 


Search 


An index of over 


10,000 Key 


| Values In Less 


Than One 


Second 


On A Floppy Disk System 
for only 


$260.00! 


System Houses: 
MICRO В+" 
Available in Language C 


= 2606 Johnson Drive | 
| AIR Co over m 
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©1980 Falr Com 


Shipping $4 USA / $8 Foreign 
We accept VISA and MASTERCARD 


PL/-80 5 ei trademark of Digitol Reseomch 
CBASIC в 


of Topar Programming 
PASCAL/MT* ls О hademark of MT Micro Systems 
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names of temporaries to offsets in the 
temporary area. The compiler creates 
instances for the literals, puts their 
object pointers into the literal frame 


| of the method, and produces byte- 


codes in terms of offsets into the 
literal frame. For global variables, the 
compiler uses system dictionaries that 


Receiver 


Stack Pointer 


Current Bytecode 


Temporories 
{including arguments ) 


associate global names to indirect 
references to objects. Object pointers 
of the indirect references to the global 
objects are also placed in the literal 
frame of the method. The bytecodes 
for accessing globals are encoded as 
indirect references through field off- 
sets of the literal frame. 


(Length) 


(Class description) 


(Instance variable, 
offset » 0) 


{Instonce variable, 
affset x105!) 


{Lengih) 

(Closs description) 
(Literal frame, 
offset = 0) 
(Literol trame, 
Озе? = last) 
(First bytecode) 
(Lost bytecode) 


(Length) 
(Class description) 


{Temporary variable, 
offset = 0) 


(Temporary voricble, 
off set »las1) 


Figure 5: Object pointers held by the interpreter. 
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APPLESOFT COMPILER 


x means Speed 
` for your Apple ll — 


New! HAYDEN APPLESOFT™ COMPILER (Eiten) At last — 


a program that translates your standard Applesofi™ BASIC program into true 
machine code! The resulting binary program runs 3 to 10 times faster than nor- 
mally interpreted code ... the longer and more complex the source program, 
the greater the increase in execution speed. The file is B RUN to execute the 
final compiled product. #08809, Apple I] Disk, $200. 


DISK CERTIFIER AND COPIER (Jace Inc ) A handy 
utility program thai сеупһез the acceptability of blank 
diskettes and rejects those wath flaws 11 also includes a 
lust machine language disk copying program that will 
work on single and dual dnve systems. 07809. APPLE 
П Disk, 319.95 


LINE Ё VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross reference of 
line numbers and vanable names 

07301, PET tape, $16.95 


RENUMBER & APPEND: ӘНЕУ fia in for the 
Apple (Grider) Renumber your App program and 
append a second program io the ane in memory 
03804, Apple II tape, $14.95 


REVIVE (Calder) When à n" һ accidentally 
erased REVIVE searches through memory and finds 


ihe inforrmaton that enables if to restore the pointers thal 
have been changed 03604. Apple Il tape, $19.95 
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Hayden Book Co., Inc. 
50 Essex St. Rochelle Park, NJ 07662 


Please send me the software checked on а 10-da 

FREE examination At the end of thar time, | will 
send раутепі, plus postage and handling, or 
relurn the software and owe nothing On all pre- 
~ orders, Visa, and Master Card charges, pub- 
Isher pays postage and handling — same return 


guarantee, Residents of NJ and CA must add sales 


tax. Offer good іп USA only. Prices subject lo 
change without notice. Payment must accompany 
arders from PO Box numbers. Allow 4 to 6 weeks 
т ыш Name of individual ordering must be 
fied іп 


К с 097(4 
15108 
15203 


tí 

Fe 

Т 
әеезанегеоегвееоеоегеееетаесеговтеоесетаетоесттевоеооетове 


City / State / Zip 
B 8/81-009 


Circle 153 on inquiry card, 


APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and exibility Contains 
9 useful subroutines 1 REM Whnier 2 PRINT Winter 

3 POKE Wnter 4 Hexadecimal Decimal Converter 

5 Line Counter 6 Renumber 7 Append 8. Byte 
Counter 9. Slow List Stop List 

03504. Apple ІІ tape. $29.95 


SLOW LIST/STOP LIST: Utility P s for the 
Apple (Gilder) Stan stop. and contro! the speed of 
your program with Apple II's game paddles 03904, 
Apple Il tape. $10.95 


PSEUDODISK (Neuscharz) This money-saving pro- 
gram simulates а disk memory system for Integer BASIC 
prodrams |t allows mulaple programs in memary al the 
same ште which can be run from a catalog 04804, 
APPLE If tape, $23.95 


6502 DISASSEMBLER (Stamm! Produce assembly 
language source files with labeled subroutines and 
telerences from programs already in memory |) is 
compatible with Hayden's ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM 

08609, APPLE ff Disk, $39.95 


DISK CATALOGER (LeBar) Automatically mamtains a 
cross-reference hstng of all your programs Iher location 
ty disk numbe: ther functor and use Catalogs, lisis 
end sorts programs 05203, TRS-BO Level H tape, 
$16.95; 05208, TRS-80 Level 1I Disk, 521,95 


FINPLAN: A Financial Planning Program for 
Small Businesses | (Montgomery) Allows you Io enler 
data from a balance sheet into the program, to make as 
sumptons about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data. the m revises af resulting data autu- 
matically The P. version can be used only with 
TRSDOS version 2 5 

05103. TRS-80 Level II tape, 569.95: 05108, 
TRS-80 Level 1] Disk Version, $74.95 


DATA MANAGER: A Data Base t 
System and Malling List (Lutus) Store intormation on 
а floppy disk. and remeve it quickly and easily by 
specific names. от by category. 04909, Apple ll Disk 
Version, $49.95. 


PROGRAMMING IN APPLETM INTEGER BASIC: 
Self-Teaching Software (Banks & Coan) Teach 
yourself Apple Integer BASIC and control your own 
progress at all times with this mletactive programmed in 
Угус format 05004, Apple ЇЇ, tape, $29.95; 
05009, Apple Ii Disk Verston, $39.95 


APPLETM ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM: An AssembieriEdiftor! 
Formatter (Lutus) Write and modify your machine 
language programs quickly and easily 04609. Apple 
П Disk Version, $39.95, 


SUPER APPLETM BASIC (Lutus) A structured BASIC 
that compiles into an optimized Applesolt or Integer 
BASIC progam 05409, Apple II Disk, $39.95 


Super FORTH (Bugbee) Ths а fast, high-level, 
expandable language that features integer and floating- 
point math, high-resolution graphics and string handling 
capability 05509, APPLE II Disk, $49.95 


OP-AMP DESIGN (Gabrielson) Provides the 


appropriate Фетр types. Includes a choice of six 
op-amps, and t 


para 
future op-amps. 09704, Apple II tape, $16.95 


DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFT (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits 
to а full 21-digit precision on all functions in Applesoft 
compatible format 09409, Apple II Disk, $49.95 


DATA-GRAPH (Boyd) Aids In the preparation ol 
aphs and charts. Numeric data can be entered Into 
ata- Graph and used to create colorful one-, two-, 

(^. وو‎ graphs. 09109, Apple II Disk, 


Apple ts а trademark of Apple Computer Company, Inc. 
and is not affflated with Hayden Book Company, Inc. 


Avallable at your local computer storel 


For Orders and Inquiries Call Toll Free 


HAYDEN HOTLINE 800-631-0856 


50 Essex Street, Rochelle Park, NJ 07662 Book 
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APPLESOFT' 
Basic 


Compiler 


Compiles APPLESOFT* BASIC programa into 
nativa 8502 code, allowing programa to run up to 
10 times faster. Handles graphics and shape 

tables. Requires 48K, autostart ROM, language 
system and at least ona drive. List Price: $200.00 


— Microhouse 


SPELLSTAR 
New! Option for Wordstar. Compares words in 
your text to its 20,000-word compressed 
dictionary. Jumps back to WordStar for correction 


$167.50 


MICROSOFT BASIC 80 
List Price: 535000 
Microhouse Price: $273,00/$30.00 


of errors or addition of new words to the 
dictionary Price includes update of registered 
2.x and earlier WordStar (must send master disk). 
List Price. $250.00 

Microhouse Price: $165.00/NA 


MICROSOFT BASIC 80 COMPILER 
Language compalible with MBASIC but code runs 
3-10x faster. 

List Price: $395.00 

Microhouse Price: $308.00/$30.00 


MICROSOFT FORTRAN 80 
Compiler is ANSI '66 compatible (except for 
COMPLEX) 

List Price 5500.00 

Місгоһоиве Price: $345.00/830.00 


muSIMP/muMATH by Microsoft 
List Price. 525000 
Microhouse Prica: $195.00/$25.00 


WORDSTAR 
Version 3.0! Now featuring horizontal scrolling 
and column moves. 

List Price: $495.00 

Microhouse Price: $322.00/$40.00 


WORDSTAR for APPLE 
Lisi Pree: $375.00 
Microhouse Price: $245.00/$40.00 


WORDSTAR CUSTOMIZATION NOTES 
Package includes manual and diskette 

List Price: $150.00 

Microhouse Price: $95.00/NA 


COBOL 80 by Microsoft 
List Рпсе: $750 00 
Microhouse Price: $562.50/$30.00 


MACRO 80 by Microsoft 
us! Prce: $200 00 
Microhouse Price: $140.00/$20.00 


MAILMERGE 

Option for Wordetar. 

List Price: $150.00 

Microhouse Price: $110.00/540.00 


EDIT 80 by Microsoft 
Lis! Price: $120.00 
Microhouse Price: $84.00/$20,00 


WHITESMITHS C 
List Price; $630.00 
Microhouse Price: CALL/S30.00 


MAILMERGE for APPLE 
Lisi Prce: $125 00 
Microhouse Price: $85.00/$25.00 


VISICALC for APPLE 
Lie! Price: $150.00 


Microhouse Price: $107.00/NA TINY C Interpreter 

List Price: $100.00 
т=з ызын АЛ Microhouse Price: %79.00/550.00 
Microhouse Price: $170.00/$40.00 TINY C Compiler 
SUPERSORT II List Price: $250.00 


Місгоһоиве Price: $195.00/$50.00 


SPELLGUARD 

Fast stand-alone program works with nearly any 
CP/M* word processor 

List Расе: 6296.00 

Microhouse Price: $230.00/525.00 


List Price $200 00 
Microhouse Price: $145.00/$40.00 


SUPERSORT for APPLE 
List Рпсе; $200 00 
Microhouse Price: 


DATASTAR 


$130.00/$40.00 


STACKWORKS FORTH 


Lis! Price. $350.00 

Microhouse Price: $245.00/$40.00 іе م‎ E paci 
Microhouse Price: $160.00/$30.00 

WORDMASTER 


Lisi Pnce $150.00 
Microhouse Price: $119.00/$40,00 


CALL OR WRITE FOR FREE CATALOG 


WHITESMITHS PASCAL 
includes Whitesmiths C Compiler 
Liat Price 850.00 

Microhouse Price: CALL/$45.00 


Microhouse 


Р.О. ВОХ 498 
BETHLEHEM РА 18016 
(215] 868-8279 
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This means that when the inter- 
preter is executing a method, it has to 
keep a stack, a temporary area, a 
pointer to the receiver and arguments 
of the method, and a pointer to the 
method itself (see figure 5). It uses the 
storage manager's getField and 
storeField subroutines to push and 
pop pointers from the stack object, to 
retrieve and set values of variables in 
the temporary area, to retrieve and 
set values of variables of the receiver, 
and to get bytecodes and values of 
global variables from the method. 


Finding Methods 

When a message is sent, the 
receiver and arguments must be iden- 
tified, and the appropriate method 
must be found by the interpreter, The 
technique used in Smalltalk-80 is to 
include in each class-describing object 
a dictionary, called the method dic- 
tionary, that associates selectors with 
methods. Pointers to the selectors 
that will be sent by any method are 
kept in the method (along with global 
variable pointers and bytecodes), The 
bytecodes that tell the interpreter to 
send a message encode a field offset in 
the literal frame where the selector is 
found, plus the number of arguments 
that that method needs. By conven- 
tion, the top elements of the stack are 
the arguments and the next one down 
is the receiver. For example, the send 
bytecode for the expression: 


344 


will stand for "send the selector in 
field X of the method (which will 
be +), and it takes one argument." 
The interpreter will ask the storage 
manager for the X field of the 
method, will get the top of the stack 
(4) as the argument, and the next ele- 
ment down (3) as the receiver. It will 
locate the receiver's class, its method 
dictionary, search it for an associa- 
tion of the + selector with some 
method, and, when found, execute 
that method. 

If no such association is found, the 
searching does not end. The receiver's 
class may be a subclass of another 
class, called its superclass. If this is 
the case, the method for + may be 


ILengihi? 


(Closs description) 
Class of class- 
describing objecis 


(Number of fields)2 


(Porntersi True 


(Instance Variable 
Names) “zCoordinate 
yCoordinate" 


{Global Variable 
Dictiangries) 


(Менса Dictionary) 


Figure 6: Class-describing object for class 
Point, revisited. 


defined in the superclass, so the inter- 
preter must check there. This means 
that each class must have a field that 
refers to its superclass (see figure 6). 
The interpreter searches the method 
dictionary of the superclass, its 
superclass, and so on, until either an 
appropriate method is found or it 
runs out of superclasses, in which 
Case an error occurs. 

To execute a method, the inter- 
preter needs a place for temporaries 
and a stack for that method. In the 
Smalltalk-80 Virtual Machine, this is 
done by allocating an object that is an 
instance of class MethodContext. Ob- 
jects in MethodContext keep track of 
the method, the stack for that 
method, a pointer to the next byte- 
code to be executed in that method, 
the temporary variables for that 
method, and the context from which 
that method was invoked, called the 
caller of that method (see figure 7). 
When a method returns, the value 
returned is pushed on the stack of the 
caller context, and execution con- 
tinues at the next bytecode of the 
caller's method. 


TheNewADDS Vi int 
ТһеМ w iewpoi 


Features a dalachable Tekironica-made 
keyboard with keypad, Function keys. 
Reverse video. half-Iténsily, underining by 


Мейіз, Panter port, ADDS qualiy construction. 


Terminal. 


$649 
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CALL FOR LOW PRICES ON IMS Sarias 5000 and 
8000 Computers 


C ITOH STARWRITER I 

Letler-quality printer uses Diablo plastic 
printwheels and ribbons 25 cps bidirectional, 
logic-seeking Parallel interface 

Liat Price $1895. 00 

Microhouse Price: $1431.00 


C ITOH STARWRITER I (Serial) 
List Price; 51860,00 
Microhouse Price: $1502.00 


DIABLO 630 

Letter-quality printer uses plastic and matal 
printwheels. 40 cps, bidirectional, logic-seeking. 
Optional Iraclor. $225. 

List Price. 5271000 

Місгоћоцве Price: $1990.00 


EPSON MX70 

includes GRAFTRAX II dot-addressable graphics. 
Monodirectional 80 cas. Adjustable tractor 
Parallel only, 

list Price; $450.00 

Microhouse Price: 


EPSON МХ80 

Removable print head, bidirectional, lagic- 
seeking, adjustable tractor, parallel interface. 
Easily converted to AS232, IEEE 488, Apple or 
ATARI, CALL FOR INFORMATION ON THE NEW 
GRAPHICS ROM PACK! 

Ust Price SB45 00 

Microhouse Price: 


EPSON MX-80 FT 

Friction AND tractor вео version of the МХ-80. 
Рагаһе( interface included. 

Це! Price: $745.00 

Microhouse Price: 


TELEVIDEO 910 Terminal 
List Price: $699.00 
Microhouse Price: $595.00 


TELEVIDEO 950 
List Price. $1195.00 
Microhouse Price: $995.00 


CALL OR WRITE FOR FREE CATALOG 


PRICES AND Ет SUBJECT TO 
CHANGE WITHOUT NOTIC 


Soms 


Soflware Manual 
5 Manual/Only 


ASK ABOUT THE NEW Televideo COMPUTER 
SYSTEMS 


IDS PAPER TIGER 560G 
List Price: $1895.00 
Microhouse Price: $1464.00 


VIDEX VIDEOTERM SPECIAL! 

Carried over by popular demand. Converts your 
Appie screen to 80x24 upper and lower case, 
Purchase VIDEOTERM with WordStar and save! 
purchased separately: $290. 

Lisl Price’ $345.00 

Microhouse Price: $270.00 


MORROW DISCUS 2D 

8 inch single-sided double-density floppy disk 
drive subsystem. Includes CP/M* and MBASIC. 
List Price: $1199.00 

Microhouse Price: 5995.00 


MORROW HARD DISK SUBSYSTEM 
10 Megabyte. Includes S-100 controller card, 
CP/M*, and enclosure. 

List Price, $3695.00 

Microhouse Price: $3062.00 


MICROSOFT APPLE SOFTCARD 

Purchase the softcard with MicroPro's WordStar 
and save $70! Converts your Apple li or Н plus 10 
а CP/M" system. Includes MBASIC! Price If 
purchased separately. $295. 

іні Price: $349.00 

Microhouse Price: $279.00 


TCS/Atlanta INTERACTIVE 


ACCOUNTING SYSTEM 

for small businesses. Ver. 5.0. Each package can 
be used alone or post automatically to the 
General Ledger Compiled version (no support 
language needed). Price listed is per package. 
Generalledger, Accounts Recelvable, Accounts 
Payable, and Payroll packages available. Call for 
details an new Order Entry & Inventorypackages. 
ALSO AVAILABLE FOR APPLE II. Also available In 
source. 

Lisi Price: Compare at $530 

Microhouse Price: $79.00/$25.00 


ALL FOUR TCS PACKAGES (compiled) 
List Price: Compare at $530/pkg 
Microhouse Price: $269.00/$90.00 


CP/M is a registered trademark of Digital Research 
UNIX is a registered trademark of Ball Labs 

APPLE is а registered trademark о! Apple Computers 
TRSBO is a registered trademark of Tandy Corp. 


SHIPPING: Add $5 per manual or software package. 
Add $2.50 lor COD orders. Call for shipping charges 
on other Пете. Pennsylvania residents add & per cent 
sales lax 


Microhouse 


Р.О. BOX 498 
BETHLEHEM, PA 18016 
(215) 868-8219 


Circle 228 on Inquiry card. 


August 1951 © BYTE Publications Inc 317 


Circle 263 on inquiry card. 


` If you're looking for | 
the best prices 
in the U.S.A. on 


MICROCOMPUTERS 
I We have consistently offered the 
f TRS-80 line at savings up to 20%. You 


can save up to $1500 by buying 
from Computer Discount of America. 


ATARI | 


MICROCOMPUTERS | | 


We have the full line of ATARI per- 
sonal computers and systems. 
Model I! 

26-4002 — 64K. 1 disc 

Model 111 

26-1061 4K, Level | $ 610.00 
26-1062 16K. Level Ill $ 845.00 
26-1066 48K Level ll 2-drive/AS-232 $2115.00 
Color Computer 

26-3001 4K 

26-3002 16K w/ExI Basic 


EPSON 

MX70 Printer 
MX80 Printer $ 485.00 
MXB8OFT Printer $ 639.00 


Our savings are as big on expansion 
interfaces, printers, diskettes, Apple 
Computers, OKIDATA Microline, 


$3385.00 


$ 329.00 
$ 499.00 


$ 375.00 


С-ІТОН Starwriter, Lexicon Modems | 


— everything for your computer. 
We have the largest inventory in the 
Northeast, and most models are in 
stock, for immediate delivery. 
Our full price catalog or a price 
quote is as near as your phone. 


CALL TOLL FREE: 
800-526-5313 


Computer 
Discount 
of America 


COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480 

In New Jersey Call 201-728-8080 
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(Length 
(Class description) 
MethodContex? 


(Stack Pointer! 


{Current Bytecode) 


Figure 7: The only object pointer used by the Smalltalk-80 interpreter is a reference to 


a MethodContext. 


The Smalltalk-80 
Virtual Machine 
implementation is a 
program running in 
the machine language 
of the target 
computer. 


Primitive Subroutines 

The Smalltalk-80 Virtual Machine 
implementation is a program running 
in the machine language of the target 
computer. The storage manager is the 
collection of subroutines in this pro- 
gram that deals with memory alloca- 
tion and deallocation. The interpreter 
is the collection of subroutines in this 
program, one of which fetches the 
next bytecode from the currently run- 
ning method and calls one of the 
others to perform the appropriate ac- 
tion for that bytecode. In addition to 
these functions, we have found that 
there are several other places in the 
Smalltalk-80 system where perfor- 
mance considerations make it 
necessary, or at least desirable, to im- 
plement certain functions as machine- 
code subroutines in the Smalltalk-80 
Virtual Machine. These places are: 


einput/output: connecting the 


Smalltalk-80 system to the actual 
hardware 

earithmetic: basic arithmetic for in- 
tegers 

esubscripting indexable objects: 
fetching and storing indexable in- 
stance variables 

escreen graphics: drawing and mov- 
ing areas of the screen bitmap quickly 
eobject allocation: connecting the 
Smalltalk-80 code for creating a new 
instance with the storage manager 
subroutines 


We call this set of subroutines the 
primitive subroutines. 

The primitive subroutines are 
represented in the Smalltalk Virtual 
Image as methods with a special flag 
that says to run the corresponding 
subroutine rather than the 
Smalltalk-80 bytecodes. When the in- 
terpreter is executing the code to send 
a message and finds one of these flags 
set, it calls the subroutine and uses 
the value returned from it as the value 
of the method. The number of these 
methods in Smalltalk-80 is small 
(around one hundred) in order to 
keep the rest of the system as flexible 
and extensible as possible. We wili 
not list those methods that are 
primitives, but will refer the reader to 
Smalltalk: the Language and Its Im- 
plementation (Goldberg, Robson, 
and Ingalls, 1981) for details. 
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standard on our 900 SERIES 


microcomputer system . . . 


‘Having во much ‘disk Capacity ás standard in a low cost 
microcomputer system is reason enough to make the 
900 Series your logical choice — but the fact is, it's only 
one of the reasons why this system offers the best 
price/performance value of any now on the market. 
There's also a simple modular design, a reliable single 
board computer, dual flexible disk drives, a versatile 
disk operating system, plenty of room for expansion, 
and attractive quantity discounts — plus a lot more. 

Just check out these standard features and expan- 
sion capabilities. 

STANDARD ON THE 900 SERIES: 

Г] Single board microcomputer: 280 based; 4 MHz. 
operation; DMA controlled disk access. 

[] Dual eight inch flexible disk drives: on-line formatted 
capacity of 2.5 megabytes expandable to 5 Mb; access 
time of 3 milliseconds track-to-track; 8000 hour MTBF 
reliability rating. 

O ІВМ 3740 format compatible 

[Г] 48 kilobytes of dynamic RAM, 
expandable to 65 Kb. 

Г] CP/M" Disk Operating System 
with assembler, editor and debug 
subsystems. 

Г] RS232 or TTY serial port for system 
console. 

1 Parallel line printer port 
(Centronics-compatible). 


: | DESIGNED FOR 

a hh . | OPTIMUM RELIABILITY 
poe _ ш ОЧА AND EASY SERVICING 
ат | Single board design 
Quad-density flexible disk dnves 
Turn-key operation and security 
Expansion capabilities 
Industrial quality construction 


гіл OEM/Oealer quantities, please contact 
factory for pricing бегал 
CPM’ is a registerad trademark of Digitat Research 
Circle 325 on inquiry card. 


DO! rw We FIERA түл” » "TA 

OPTIONS FOR THE 900 SERIES: - 

Г] Disk expansion: up to 5 Mb formatted capacity. 

ГІ Serial IO expansion: two additional RS232 ports 
(serial printer, modem, etc.) 

[] S100 bus adaptor for system expansion. 

ГІ Multi-user operation 


Г] Hard disk subsystem О OASIS operating system 


же Е 


AVAILABLE SOFTWARE FOR THE 900 SERIES: 


L] High level languages include: BASIC, FORTRAN, 
COBOL and PASCAL. 


LJ Application packages include: Inventory, Word 
Processing, GL, АВ, AP and Payroll. 

theQuay 900 Microcomputer System offers the 

most complete package for the money 


CORPORATION 


P.O. Box 783, 527 Industrial Way West, 
Eatontown, N.J. 07724 ш (201) 542-7340 


DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 
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Need a 
Real-Time Multi-Tasking 
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А few of these primitive methods 
are executed so often that even the 
cost of looking them up in their 
classes' method dictionaries would be 
excessive. These methods are instead 
represented as special versions of the 
Send Message type of bytecodes. The 
message +, for example, is rep- 
resented this way. When this 
bytecode is executed and the top two 
elements of the stack are small 
integers, then the primitive method is 
called as a subroutine. When this 
bytecode is executed and the top two 

| elements of the stack are not small in- 
tegers, then the + message is sent 
normally. 


Conclusion 
The Smalltalk-80 Virtual Machine 
is a fairly small computer program 
that consists of a storage manager, an 
interpreter, and a set of primitive 
subroutines, The task of implement- 
ing a Smalltalk-80 Virtual Machine 
for a new target computer is not large 
| (especially when compared with the 
task of implementing other large pro- 
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gramming systems) because most of 
the functions that must usually be im- 


| plemented in machine code are 
| already part of the Smalltalk-80 Vir- 


tual Image that runs on top of the Vir- 
tual Machine. 

The Smalltalk-80 Virtual Machine 
could also be implemented in hard- 
ware, although this has not yet been 
done. Such an implementation would 
sacrifice some of the flexibility of 
software, but it would result in the 
performance benefits that hardware 
provides. Given the evolving nature 
of Smalltalk, it may not yet be time to 
implement the Virtual Machine in 
hardware: new Smalltalks that are 
more powerful would likely need at 
least small changes in Virtual 
Machine definition and implementa- 
tion. However, hardware assists to 
Smalltalk-80 Virtual Machine soft- 
ware can greatly improve perfor- 
тапсе, Writable microcode stores for 
the pieces of code that are frequently 
run, hardware assists for graphics, or 
hardware assists for the fetching of 
bytecodes could all potentially im- 
prove the performance of a 
Smalltalk-80 Virtual Machine im- 
plementation. 8 
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Building Control Structures 
in the Smalltalk-80 System 


L Peter Deutsch 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto CA 94304 


Just as data structures refer to the ways that we group 
data together by using simple objects to represent more 
complex objects, control structures refer to the ways a 
programmer can build up complex sequences of opera- 
tions from simpler ones. The easiest example of a control 
structure is sequencing: do something and then do 
something else, Two other familiar examples are the con- 
ditional structure (if some condition is true, do 
something, otherwise do something else) and the loop (do 
something as long as some condition remains true). 

Most languages provide a few common control struc- 
tures, typically sequencing, conditional, looping, and 
procedures, but no way for a programmer to define new 
structures. One useful control structure that many 
languages omit is the simple case statement (given N 
alternative things to do, numbered from 1 to N, and a 
variable K, do the Kth thing). If the language doesn't pro- 
vide a case statement, you can always simulate it with a 
long string of conditionals, but it makes your program 
harder to read. Other useful control structures are much 
more difficult to simulate if the language fails to provide 
them. 

The Smalltalk-80 language and system (which will be 
called simply "Smalltalk") is one of the few languages in 
which a programmer can invent and implement, with 
relative ease, new control structures that aren't provided 
by the system implementors. The rest of the article 
illustrates this point with examples that have actually 
been run on a Smalltalk-80 implementation. 


What's Built In 

Smalltalk provides very few built-in control structures. 
There is the conditional structure, implemented as 
follows: 


someCondition ifTrue: [somethingToDo] 
sameCondition ifFalse: [somethingToDo] 
someCondition 

гие: [somethingToDo] 

IfFatse: [somethingElseToDo] 
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and the simple loop: 


[someCondition] whileTrue: [somethingToDo] 
[someCondition] whileFalse: [somethingToDo] 


The most powerful tool for building new structures is the 
block. Two examples are: 


[somethingToDoLater] 


and: 
[:anArgumentName| somethingToDoLater] 


The block allows a caller to pass to the implementor of a 
control structure a piece of code to be executed (possibly 
with arguments, as in the second example) at an 
appropriate time. 


Case Statement 

Our first example is the case statement described 
before. We would like a construct that includes an 
indexed collection of blocks for the expected cases and 
another block for the situation where the index is out of 
range. Without any particular trouble we can have a con- 
struct like this: 


someExpression 
case: (Array with: [case1] with: [case2] with: 
[case3]) 
otherwise: [somethingElse] 


where [somethingElse] gets evaluated if someExpression 
isn't 1, 2, or 3. Then the definition is simple. We add a 
message to the existing class Number. In order to 
distinguish adding methods to existing classes from 
creating new classes, we will label templates "existing" if 
they are to be seen as partial templates adding new 
methods to existing classes. 

Table 1 shows the code necessary to add the case 
method to the class Number. As far as the control struc- 
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ture goes, this is all there is to it: alternativeBlocks is an 
array of blocks, and the method in Number simply picks 
the appropriate one to evaluate. However, the syntax 
looks clumsy. We might like to have something that 
looks more like the following: 


someExpression 
case: [casei], [case2], [case3] 
otherwise: [somethingElse] 


One way to do this is to arrange for appropriate inter- 
pretation of the message , (comma) by BlockContext 
(table 2a) and to invent a new subclass of IndexedCollec- 
tion (table 2b) that will also interpret , appropriately. We 
also have to add some protocol to BlockContext to handle 
the situation of a single block. Note that double quote 
marks delineate comments in Smalltalk. 

As a matter of style, we generally discourage syntactic 
embellishments of this kind: their implementation tends 
to be obscure and they don't add that much to the ease of 
writing programs, 


Generator Loops 

Many languages provide a kind of loop called a 
generator, which sets a variable to successive values 
generated by some algorithm each time through the 
interior of the loop. The familiar kind of loop that runs 
through successive integers from 1 to N is one such exam- 
ple. Another example is looking at successive elements of 
a linked list, or any ordered collection, 

Smalltalk actually provides simple generators of the 
form: 


someCollection do: 
[:anElement| doSomethingWithTheElement] 


but it is instructive to see how we could have constructed 


them ourselves. This could be accomplished by having 
each kind of collection object implement the message do: 


| class name (existing) Number 
= 


"none added here” 


instance variable names 


class messages and methods 


"none added here" 


instance messages and methods 


control 
case: alternativeBlocks otherwise: aBlock | | 
(self > = | and: [self < = alternativeBlocks size]) 
ifTrue: [t(altemativeBlocks at: self) value] 
ifFalse: П аВіосК value] 


Table 1: Template showing additions to existing class 
Number. 
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simple and efficient. Now you can have  "RS-80 Model Il 


il - " ol fe 8 . CP/M 
Big Computer" capability without the e Oasis 
expense of buying one. e TRS DOS 
, TRS-80 Model I 
Ih N = —_ 2 яе " * La Salle Screen Edit Processor-C Basic 
| Га HEATH H89 and ZENITH 289 
micro megabytes. e CP/M 


MEGABYTE: 
FOR YOUR MICR 


T 


" 
tole, 
E 
Ж... 
"SC 


| ? AM E Ü ELECTRONICS INC. 


1626 Clementine, Anaheim, CA 92802 (714) 535-1682 
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Small Business 
Systems User! 


WHEN BUYING CHECKS, 
STATEMENTS AND 
INVOICES — LOOK FOH 
THIS MARK: 


Computer Forms 


ON THE DOOR OF YOUR 
COMPUTER STORE 


DFS Computer Forms are 

e Sold by a Local Business 

e Satisfaction Guaranteed 

ө Available in Small Quantities 


e Compatible with Existing 
Software 


e Very Economical 


DFS 


P.O. Box 643 е Townsend, MA. 01469 
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directly; we would get simple arithmetic loops by using 
do: with an Interval, a kind of collection that represents a 
bounded arithmetic progression. Using do: is convenient 
when we know that we want to look at all the elements of 
the collection, and do the same thing to each one. For 
example IndexedColiection might implement do: as 
shown in table 3, 

However, if we want to retain more flexibility in con- 
trolling the generation process, there is a better way. We 
define the notion of a supplier, which will deliver the 
elements of a collection one at a time in response to 
messages. The protocol (set of messages and their in- 
tended meanings) for suppliers consists of the messages: 


5 atEnd 


"E "we iud 
class messages and methods 


"none added here" 


instance messages and methods 


constructing 
, aBlock | | 
t BlockCollection with: self with: aBlock 
accessing 
size | | 
“Behave like a BiockCollecton with self as the only element" 
11 
at: Index | | 
"Behave like a BlockCollection with self as the only element’ 
index = 1 if True: [tself]. 
self error: 'Subscript out of bounds' 


class name (existing) BlockCollection 


instance variable names "none defined here" 


"none defined here" 


constructing 
, aBlock | | 
Î self add: aBlock 


Table 2: Templates showing additions to existing class 
BlockContext (2а) and the creation of a class template for 
class BlockCollection (25). 
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Blas Rogera $4300 
Space lavedere Н 
(un !320 


(0-495 2.005 3250-4545 8.00 
50-99 4.60 nOd-98 0.00 
|пй-24 Т7,ПП iüunn-I; Іпциігі 


Ї ЇЙЇШШҮШШЇШШ ШШШ ИИ 
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SORCERER 
SOFTWARE 


from QUALITY SOFTWARE 


All Programs Are On Cassette 


VISI-WORD by Lee Anders 

Fram preparing short letters to writing a book, word processing becomes easy and inex- 
pensive using VISI-WORD, a cassette based word processor. VISI-WORD is designed to 
interface with just about any printer you can attach your Sorcerer to. VISI-WORD can 
accept control characters, which allows you to issue special commands to those 
printers with graphics controls, font control, and the like. A special leature of VISI- 
WORD, from which it gets its name, is the "command display alf" feature. This com- 
mand eliminates all special end of line markers and other non-printing characters and 
automatically pacforms right-justification, centering, and indenting right on the video, 
so thal you can see what your text will look like before it is printed. Other features of 
VISI-WORD include four separate buffers (to assist with form letters, boiler plating, 
and shifting text around), automatic page numbering and tilling, partial print, and 
locating strings. $59.95 


General Business System 
hy Lee Anders 

GBS is a general purpose programming system that can be used for many business 
applications. Use this system to create, edit, format, and print mailing lists. Or set up an 
Inventory system, an accounts receivable file, or а payroll system. Or use it to enter 
orders. Delete, modify or append records, and then summarize and tabulate the results. 
You design (with the help of an extensively documented user manual) a system ol 
records, Then use the power of GBS to compute, sort, select, merge, add, and modify 
your data. GBS will provide you with the kind of fast, accurate, flexible tools you always 
knew a home computer could provide. Four example application programs are 
included. Of course, yau don't need to use GBS for business. You can use it for personal 
finance, club or personat record keeping, or almost any type of problem that involves 
ihe management of records. Written in machine language with flexible cassette inter- 
facing, lhıs program requires a Sorcerer with at least 32K of memory $99.95 


FORTH for the Sorcerer. Now Sorcerer owners can enjoy the convenience and speed of 
the fascinating FORTH programming language. Based on fig-FORTH and adapted for the 
Sorcerer by James Albanese, this version uses simulated disk memory in RAM and does 
nol require a disk drive. Added to standard fig-FORTH are an on-screen editor, a serial 
RS-232 driver, and a tape save and load capability. Numerous examples are included 
in the 130 pages of documentation, Requires 32K or more of RAM. $59.95 


ARROWS AND ALLEYS™ by Vic Tolomei 

The latest of Quality Software's great arcade games for the Sorcerer is ARROWS AND 
ALLEYS, by Vie Тоіоте, You drive your car in a maze of alleys. Your task is to eliminate a 
gang of arrows that constantly pursues you. You have a gun ang the arrows don't, but 
the arrows are smart and they try to stay out of your sights and will often attack from the 
side or from behind. Eliminate the arrows and another, faster gang comes after you. 
Four levels of play, Requires 16K or more of RAM. $17.95 


We have more than 20 programs for the Sorcerer 
PLEASE WRITE FOR OUR CATALOG 


QUALITY SOFTWARE 


6660 Resedo Blvd, Suite 105, Reseda, CA 91335 
lelapnone 24 hous. seven days а week (213) 344.6599 


HOW TO ORDER: If there is no SORCERER dealer near you, you may order directly (гот 
us, MasterCard and Visa cardholders may place orders by telephone. Or mail your 
order to the address above. California residents add 6% sales tax. Shipping Charges: 
Within North America orders must include $1.50 far shipping and handling. Outside 
Marth America the charge for airmail shipping and handling is $5.00. Pay in U.S. 
Currency. 


“Тһе name "SORCERER" has been trademarked Sy Exidy, Inc. 
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which returns true if there are no more elements to be 
supplied, and: 


§ next 


which returns the next element. Now we can build our 
do: operation as shown in table 4, Then each kind of col- 
lection needs to implement the message asSupplier, which 
returns an appropriate supplier. Table 5 shows what a 
supplier might look like for IndexedCoilection (including 
its creation). If an attempt is made to read past the end, 
position will be incremented beyond the size of the collec- 
tion, and next will provoke an error when the at: tries to 


"none added here” 


"none added here” 


enumeration 

do: aBlock 

index limit | 

index — 1. 

limit — self size. 

[index < = limit] whileTrue: 
[aBlock value: (self at: index) 
index — index + 1] 


ld * Li " * 


Table 3: Template showing additions to existing class 
IndexedCollection. 


class name (existing) Collection 


instance variable names "none added here" 
class messages and methods 


"none added nere" 


instance messages and methods 


enumeration 
do: aBlock 
| supplier | 
supplier — self asSuppiier. 
[supplier atEnd] whileFalse; 
[aBlock value: supplier next] 


Table 4: Template showing additions to existing class 
Collection. 
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STEAL US BLIND 


Are you tired of being nickel-dimed io death by add-an's!? When you look at the 
wolal price you have to pay lor а good professional system do you begin to think of 
murder? Well here's your chance to gel even, Until August 31м we'll let you steal us 
blind, 


STEAL 41! THE ЕХО: Start with our basic dual drive 8” CP/M system, А 280 
running al 4MHZ with БАК of 200ns dynamic ram. Fast, reliable and quiet 2 serial and 
2 parallel O ports wih an expansion buss for optional hard disk, more 1/О, 
networking. and up to 4 more users, each with 64K of memory PRICE $3,995 (A 
Steal). 


STEAL #2! FREE: with Steal #1 a box of 10 Maxell ог 3M double density disks. 
STEAL #3) PERIPHERALS: Choose Irom a range ol fine peripherals at prices 


so law that the cops keep asking us where we got them. Examples Televideo 950С- 
$970; Televideo 920C- $770; Hazeltine Esprit-$625; МЕС 5530-$2,430; Diabla 630- 
$2,150; Centronics 739-$760; Epson МХ-МИ- $466; ите Sprint 5-45 RO- 52,495, 


STEAL #4! SOFTWARE: Need some good software to go with your new 
system? When you purchase Steal #1 we'll throw in your choice of a quality software 
package for a criminally low price of $250. Choose from Magic Wand, Spellguard, 
dBaielt, PASCAL MT+, Pearl Level 11, or 5S Fortran, jusi to name a few 


JOIN THE EXPLOSION IN COMPUTER CRIME 
ORDER NOW AND STEAL US BLIND! 


Wil MICRO BUSINESS ASSOCIATES, INC. 
| | | 500 SECOND STREET 
MM KW. SAN FRANCISCO, CA 94107 415-957-9195 


Terrapin Turtle — 
The Teachers Рей” 


a 


It Makes Kids Think. 


The Turtle is the perfect teaching and learning tool for 
mathematics or programming because abstract ideas are 
made visible and concrete. This small robot is easy to connect 
and simple commands can be mastered in minutes. Students 
absorb powerful ideas while having fun programming the 
Turtle to move, Біте, beep, draw, or use its touch sensors. m- 
terlaces for APPLE, Atan and 8-100 bus computers are avail- 
able. The following books are also available from Terrapin. 

Mindstorms $12.95 Artificial Intelligence $18.95, Katie and the 
Computer 86,95, Small Computers $9.95, Turtle Geometry 
$20. Add $2.00 shipping for | book and $1 for each additional 
book. MA residents add 5% sales tax. For more information, 
white or call Terrapin Inc. / 678 Massachusetts Avenue / 
Cambridge, MA 02139 / (617) 492-8816 
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StackWork's 


A full, extended FORTH interpreter/compiler 

produces COMPACT, ROMABLE code. As fast as 

ee FORTRAN, as easy to use as interactive 
ASIC. 


SELF COMPILING 
includes every line of source 
4 _ necessary to recompile itself. 
== EE 
— .* EXTENSIBLE 
«М `` Add functions at will. 
`. CP/M* COMPATIBLE 


Z80 or 8080 ASSEMBLER included 


Single license 

Supplied with extensive user manual and tutorial: 
$175.00 

Documentation alone: $25.00 


OEM's, we have a deal for you! 


CP/M Formats: 8'' soft sectored, 
5” Northstar, 5'' Micropolis Mod I], 
Vector MZ, TRS-80 Mod Il 


Please specify CPU type. 
Z80 or 8080 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


Super Sort 


First in Software Technology 


"CP/M registered trademark Digital Research 
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access an element beyond the size. Ап alternative 
approach, which gives a more useful error message at the 
expense of duplicating a check that at: must perform 
anyway, is to define next as Follows: 


next | | 
position 2 - collection size 
ifTrue: 
[self error: 'Attempt to read beyond last 
element']. 
position — position + 1. 
! coliection at: position 


Similar supplier classes would be needed to provide 
generation capability for all of the different kinds of 
Collections. 

With the supplier approach to generators, we can eas- 
ily build a loop that sequences through two collections in 
parallel (see table 6). This would be very difficult if we 
did not have suppliers, but made collections implement 
do: directly. The problem is that while we could use do: 
to get one of the two collections to deliver its elements to 
a block of our choosing, there would be no way to get the 
other collection to deliver exactly one element each time 
the block is invoked. 

Suppliers are so useful as a concept and as a protocol 
that Smalltalk actually includes them, under the name of 


JOIN A 
WINNING 
AM! 


Datasolt is looking for new authors who are 
writing professional, innovative and high 


quality programs for the Atari, Apple and 
Radio Shack computers. Your program can 
join our lineup of successful selling programs 
such as: 

Micro-Painter * SIGMON ¥ Mychess 
App-L-ISP* Text Wizard ж Le Stick 


Datasoft is a professional software pub- 
lishing organization with a full-time marketing 
and program support staff. You as an author 
receive royalties for your work. Апа you will 
be supported by an established dealer 
distributor network around the world. 


5o if you have Business, Educational, Utility 
or Entertainment software, call or write us for 


more inlormation. 
ume... 


COMPUTER SOFTWARE 
19519 Business Center Drive 
Northridge, СА 91324 
(213) 701-5181 
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Circle 102 on inquiry card. 


ReadStrearn. The important point is that we could have 
built them ourselves if the system implementors hadn't 
gotten there first. 

Although the only kind of supplier we have con- 
structed is one that sequences through a collection, other 
kinds of suppliers are possible: they just have to respond 
appropriately to atEnd and next. For example, one could 
imagine a supplier that selected elements at random from 
a collection in response to next, 


Exceptional Conditions 

One of the difficulties in designing programs that (at 
least appear to) work reliably is designing the control 
structures for handling "infrequent" events. An infre- 


"none added here" 


instance messages and methods 


enumeration 
asSupplier | | 


| IndexedCollectionSupplier of: self 
pae ee ee ie 


IndexedCollectionSupplier 


class messages and methods 


creation 
of: aCollection | | 
I self new of: aCollection 


IndexedCollection 


"none added nere" 


"nane added here" 


lass name 


instance messages and methods 


creation 
of: aCollection | | 

collection — aCollection. 
position — O 


accessing 
atEnd | | 

j position > = collection size 
next | | 

position — position + 1 
collection at: position 
Table 5: Templates showing additions to existing class 


IndexedCollection (5a) and the creation of a class template 
for class IndexedCollectionSupplier (5b). 
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APPLESCOPE 


DIGITAL STORAGE OSCILLOSCOPE 
Interface for the Apple П Computer 


The APPLESCOPE sysiem combines two high speed analog 
lo digital converters and a digital control board with Ine high 
resolulion graphics capabilities of the Apple I! computer to 
creale a digital storage osc) loscope. Signal trace paramelers 
are entered through the keyboard to operaltonal soltware 
provided іл PROM on the Di control board 


«DC to 3.5 Mhz sample rate wilh 1024 byle bulter memory 
e Pretrigger Viewing up to 1020 Samples 

e Programmable Scale Select 

s Continuous and Single Sweep Modes 

«Single or Dual Channel Trace 

a Grealer (han or tess Ihan trigger threshold деіесноп 


Price for (he two board Applescope system 15 $595 


RC ELECTRONICS INC. 
7265 Tuolumne Street 
Goleta, СА 83117 

{805} 868-6614 


Farlutherinlormalion contact. 


Dealer Inquiries Invited 


THE UNBEATABLE COMBINATION : 


(бсрріс A ATARIN 
STEAM ELECTRONICS 
1 (800) 547-2492 


16k+ $1039 


ey 
vw 48k+ $1089 


$329 
$749 


“w/o BASIC 


ey 400 


py (16k)* 
S 


shtii wyi MT 


FE 


APPLE 


DISS DHIVE W/LJ CONTROLLER 
Bist DRIVE ONLY 
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LANGUAGE CARD PASCAL? 

PARALLEL ГИ|ІМТЕН CARD 

SERIAL PRINTER CARD 

GENTAONICS PRINTER INTERFACE CARD 
CUTS ? OA 

CES 7770A 

DATA SHI f ADAPTOR 

IOK HAN САНО IMICHOSOF T! 

2 fU CAND MICROSOFT 
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AUd ID REY 140 
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MAR SAR” PAI МОЮ АТИ 
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POLE AMA JOY SFR 


ATARI 


WNT DCAM 01 GORDI U 
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820 V RIN 1 EU 
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(ASH? LANGUACDOE CAN HIDE 
VISICALU АТАН 

WE HAVI ALANI САМІ САНРИЯНЦИЦЯ 


{ appie carinik 
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ASSESS YOUR 
ASSEIS. 


Get a better insight 


personal computer. 


Evaluate your finan- 
cial position with Tax 
Planner. Chart your 

progress with Apple 


Dow Jones News & 
Quotes Reporter. 


To discover how 

an Apple can be your 
greatest asset, drop 
by our store today. 


August Speclal 
10% off all Apple Products 


into your expenditure 
decisions with an Apple 


Plot. And take stock of 
your portfolio with The 


Sole ends Aug 31 


FARNSWORTH 
COMPUTER CENTER 


1891 N. Farnsworth Ave. (at the EW Tollway) 
Avrora, 11. 60505 Ph. (312) 851-3888 


Weekdoys 10-8: Saf. 10-5 


HARDWARE 


Б" RAW MONITOR 5АМҰП) 

3" BBW MONITOR IN.E.C.! 

127 ВА MONITOR {SANYO} 
12" GREEN MONITOR Sanyo 
133" COLOR MONITOR TT 4! 
1.0.5, 44586 PRINTER 

1.0.5 460G PRINTER 

1.0.5. BGG PRINTER 

EPSON MX BQ FAINTER 

EPSON CABLE ANT INTERFACE 
CENTRONICS 737 1 PRINTER 
CENTRONICS 779.2 PRINTER 
N.E.C. SHINWRITER PRINTER 
QUME SPRINT PRINTER 
TEXAS INST 89/4 


APPLE SOFTWARE 


VISICALC 

WISIDE x 

WISH LOT 

VISITE AN 

УІБІІНЕМО 

ор IDOL KIT 

0.0.5, 33 UPDATE 

APPLE WRITER 

SUPR ТЕКТИ 

GENI HAL BUSINESS CONTROLLER 

ЖІТІ TECH PAYROLL 

STDUKE HF INVENTORY PÉIEOQURANM 
APPLE ADVENTURE 

400& 

МАНА CHESS 

GAL AXIAN 

til HA $ FOUTHALL 

COMPU TEH GL'ARTERBAEM 

MANY DTHEH BUSINESS. КЕН ОМА 
АМ GAME SOFTWARE Ay AI, АВ Г 


master charge 

тық rMTERRAANA CARD 
TOLL FREE NUMBER FOR OROER DESK ONLY, ім OREGON CALL 479-8723, à; 
REPAIRS, PARTS, AND WARRANTIES CALL (503) 479-4150. SORRY NO C.O.D.'S, 
MASTERCHARGE AND VISA ADD 3%, WE WILL SHIP U.P.S. FREIGHT COLLECT 
OR AOD 3% FOR FREIGHT AND INSURANCE TO AVOID C.O.D. CHARGES. 
ALLOW 1D DAYS FOR PERSONAL CHECKS TO CLEAR. PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE. PRICES GOOD AT MAIL ORDER DEPARTMENT 
OF STORE 7162 ONLY. 


530 N.E. "E" STREET 
GRANTS PASS, ORE 
97526 
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quent event is any event which is (a) qualitatively dif- 
ferent from what happens most of the time and (b) not so 
common that one wants to test for it in the normal flow 
of control. One example of an infrequent event is an ad- 


itt imei ай 
"none added here" 


instance variable names 


class messages and methods 


"none added here” 


instance messages and methods 


enumerating 
with: anotherCollection do: aBlock 
| mySupplier itsSupplier | 
mySupplier — self asSupplier. 
itssupplier -- anotherCollection asSupplier. 
[mySupplier atEnd or: [itssupplier atEnd]] 
whileFalse: 
[aBlock 
value: mySupplier next 
value: itsSupplier next] 
Table 6: Template showing additions to existing class 
Collection. 


OrderedCollection 


"none added here" 


instance messages and methods 


searching 
maxBefore1000 
| supplier max value theLoop | 
max — Q. 
supplier — self asSupplier. 
theLoop — 
[[supplier atEnd] 
whileFalse: 
[value — supplier next. 
value > 1000 ifTrue: [theLoop exit]. 
max — max max: value]] withExit. 
theLoop value. "Actually do the loop block" 
Î max 


Table 7: Template showing additions to existing class 
OrderedCollection. 
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"none added here” 


"none added here” 


ditional exit from a loop. Suppose we would like to write 
a searching loop that finds the maximum element of a col- 
lection of non-negative numbers but stops searching if it 
finds an element greater than 1000. Such a loop might be 
implemented as shown in table 7. 

We want the block [[supplier atEnd] ...] to respond to 
the withExit message by giving back a blocklike object 
which we can assign to the variable theLoop. The ability 
to name this object allows us to exit from it midcourse. 
These BlockWithExit objects (see table 8) need to 
remember only two pieces of information: the original 
block, to execute in response to the value message, and 
where to send control if an exit message is sent. 

The original statement theLoop ~ ... doesn't actually 


BlockWithExit 
Object 
biock exitBlock 


class name 
superclass 


instance variable names 


class messages and methods 


creation 
with: aBlock | | 
1 self new with: aBlock 


instance messages and methods 


creation 
with: aBlock | | 
block — aBlock 


control 
value | | 
exitBlock — [1 nil]. "Exit to my caller if the block ever 
sends me the exit message” 
f block value "Actually do the computation” 
exit | | 
exitBlock value “Екіс from the computation to the caller 
who sent the value message to me in the method just above" 
ШЕ... а Rr ешш кси ls ae. ah 


BlockContext 


"none added here" 
"none added here” 


class name (existing) 


superclass 


instance varlable names 


class messages and methods 


"none added here’ 


instance messages and methods 


control 

withExit | | 
| BlockWithExit with: self 
Table 8: Templates showing the creation of a class template 
for class BlockW/ithExit (8a) and additions to existing class 
BlockContext (8b). 


Circle 130 on inquiry card. 


DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 


Don't 
Blame The 
Software! 


Power Line Spikes, Surges & 


Hash could be the culprit! Pal. 84,259,705 


Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes. Surges and Hash. 


e ISOLATOR (ISO-1) З {filter isolated 3-prong sockets; integral 
Su — Suppression; 1875 W Maximum load, 1 


soc $6 
. ISOLATOR (ISO-2) 2 filter Isolated 3- rong socket banks; (6 
sockels total); Integral Splke/Surge Suppression; 1875 W Мах 
load, 1 KW elther bank 
e SUPER لی‎ (ISO-3), similar to 150-1 except double 
ent ton "m rassion R 
• ISOLATOR (150-4), similar ^i 180-1 except unit has 6 
Individually fllterad socket 
e SUPER ISOLATOR (ISO- YN similar lo 150-2 except double 
Hltering & tenho en . $94.9 
+ CIRCUIT BREAKER, any modal (add-CB) 
» СКТ BRKRISWITCHIPILOT CBS) ....... a d f a y ' Add $18.00 


AT YOUR Master-Card, Visa, American Express 
DEALERS Order Toll Fraa 1-800-225-4876 
(except AK, HI, РА & Canada) 


f= Electronic Specialists, Inc. 
171 South Main Street, Natick, Mass. 01750 
Technical & Non-800: 1-617-655-1532 


==== Clock/Calendar 


Now available on Three Buses 
Features *APPLE |! 
e 12/24 Hr. Format аы 
e Month-Day-Year CH 
e Day of Week  "TRS-80 
e | eap Year Bit 
e 4 Interrupts S 
e +- 30 Sec. Adjust 
e Battery Backup 
e Simple to Program 
$150 РОВ "imd 
СотриТіте 1 с Trademark of 


Tondy Corp. 


Dealer Inquire (744) 536-5000 
P.O. Box 5343 Huntington Beach, CA 92646 


Circla 61 on Inquiry card. 


Girele 328 on Inquiry card. 


KILL 
SURGES 
LIKE 
LIGHTNING! 


AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100u second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different models to choose from, including 
an OEM version. Call or write today for afree brochure 


SURGE 
БЇ 


It'll clean up your АС 


RKS 
ENTERPRISES, INC. 
643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 


DEALER INQUIRIES INVITED 
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execute the loop: it creates a block whose code is [supplier 
atEnd] .., . This block becomes the block variable of а 
new BlockW'ithExit as a result of the witnExit message 
being sent. theLoop is set to the BlockW/ithExit just 
created. When theLoop is sent the message value, the 
value method in BlockWithExit first creates another 
block, the exitBlock, which, if evaluated, will return to 
the sender of value regardless of how many other activa- 
tions have intervened. The value method in BlockWith- 
Exit then sends value to the original block, causing it to 
execute. If no exit is sent, the loop completes normally. If 
an exit is sent, the exitBlock is evaluated and control 
returns to the last statement of maxBefore Î OOO, just as if 
the loop had completed. 


Dynamic Binding 

Another common kind of infrequent event is a request 
for information. For example, suppose we want to 
specify a default directory for disk files throughout some 
part of a program. We could pass this information as an 
argument through all intervening calls, but this would 
place an added burden (in time, space, and complexity) 
on many parts of the program that have no interest in this 
information. Ап alternative would be to set a global 
variable before starting the computation, and reset it 
afterwards; unfortunately, if the computation is inter- 
rupted (say by something like the loop exit construct we 
described earlier), this leaves the variable with the wrong 
value. Ideally, we would like to set up a structure that 


A LOGIC ANALYZER FOR $395? 
TM YES! 
OWL 


LA 1600-A 
High Speed 
16 Channels 


pod sui tut e 


WL 
ае pere petret? 


urat? * 


.....4 م‎ BH 


...%4 mE 


Interfaces to dual channel scope or Apple computer. 


10 MHZ capture rate 

Gold plated connectors and clips 
Stores 16 words of 16 bits 

Crystal controlled internal clock 

1, 0, X compare word bit selection 
Time domain display 

Data domain display* 

Hex display* 

Internal and externaltrigger modes 


*Gplinna with war of Angle computer 


Comes complete with interconnecting cables; 
logic probe clips, diskette for Apple computer, 
and operating instructions. 


— Send for FREE brochure — 


Osborne Wilson Labs. 

508 Waterberry Drive | 
Pleasant Hill, California 94523 
(415) 932-5489 
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Circle 288 an Inquiry card. 


will get control if the default information is ever needed, 
without getting in the way of the rest of the program. 
Such an arrangement is called dynamic binding. We will 
illustrate how it can be used both For data and control. 

Suppose we want to write something such as the 
following: 


#defaultDirectory bindTo: ‘Smith’ іп; 
[someComputation] 


and then have the file system be able to ask for the cur- 
rent default directory by: 


#defaultDirectory binding 


Since we want the binding of defaultDirectory to ‘Smith’ 
to last only for the duration of someComputation, it 
follows that in order to find the binding of a dynamic 
variable, we must examine the data structures that 
Smalltalk uses to represent the state of a computation, In 


value variables, and messages fo 


superclass 
accessing them" 


instance variable names “none defined here” 
class messages and methods 


creation 
of: aSymboi to: aValue In: aBlock | | 
| seif new of: aSymbol to: aValue in: aBlock 


initialization 
of: aSymbol to: aValue In: aBlock | | 
key — aSymbol. 
value — aValue. 


t aBlock value “Actually does the computation" 
DR ee RR 


Es: ic = 


class messages and methods 


Association “Provides key and 


"none added here’ 


instance messages and methods 


binding 
bindTo: value in: aBlock | | 
| Binding of: self to: value in: aBlock 


Table 9: Templates showing creation of a class template for 
class Binding (9a) and additions to existing class Symbol (9b). 


Circie 227 on inquiry card. Circle 333 on inquiry card. 


“THIS IS DIGITALKER 
QUT 127,0 = 


SAVE SALE SAVE SALE SAVE SALE SAVE _ 


This is all || lakes to say this or 143 other expressions wilh MICRO- 
MOUTH" No software drivers or subroutines to load MICRO- 
MOUTH" the latest Circuil Celler product can be used as an 
emergency annunicator, as an aid for the handicapped. tor process 
control and to add dimensions to computer games. 

Sample ohrases that can be programmed are; 

‘THE TIME IS 4 HOURS 23 MINUTES .. (ВЕЕР)” 

THE SPEED 15 100 METERS A SECOND. . SLOW DOWN" 
Thousands of expressions can be added by changing the ROM chips. 
MICROMOUTH* is plug compatible with APPLE Il and TRS- 80°. 
Directions Included for 5100. H8 and parallel рогі operation. 

As featured in BYTE. June. 1981 


Complete Kit: APPLE Il .,,.,.$120.00 ы 
TRS-80 Model 1 . $150.00 | «8 


Assembled and tested: 


APPLE I ........ ‚‚.......$150.00 | Call 1-800-645-3479, 


TRS-80 Model | w/power in N.Y. 1-516-374-6793 
supply and cable ..........$170.00 
TRS-80 Model Ill......... ‹ $200.00 


* MI ROMDUTH i5 a lrademark of Micromint Ing 
*DIGITALKER 15 a Irademark of 
National Samiconductar Corp 


MICROMINT INC. 
917 Midway 
Woodmere, N.Y, 11598 


Dealer Inquiries Invited 


Model |! 64K 3360.00 freight included 
Model 111 32K 2150.00 freight included 


Daisy Wheel Printer 1710.00 freight included 


We can save you more on all the TRS-80 Computers, 
and we will! All items are brand new. We have the 

full line of TRS-80 computer products. Call collect 

(303) 945-2864 for price quotes. 


WE PAY ALL SHIPPING 
NO TAXES ON OUT OF STATE SHIPMENTS 


W-B SPORTING GOODS 


727 Grand Avenue 
Glenwood Springs, Colorado 81601 


CALL COLLECT (303) 945-2864 
SALE SAVE SALE SAVE SALE SAVE SALE 


er -oe 
| vel E | 
Does Your Printer Have a One Track Mind? | 
T | ; 42119 
"м 
` Then You Need The Paper Iractor ІР 
| The Paper Tractor" turns your tractor feed | 
| printer into a friction feed printing system. Circle 300 on inquiry card. | 
T | inexpensively. legal size paper through the printing area. Any | о 
With The Paper Tractor you can abandon paper. Bond, parchment, onionskin, vellum, 
| dull continuous form stock and move into new СН, manuscript paper (sheet music). Even | 
e realms of high quality personalized writin your company or personal letterhead. @ 
mpar Without costly hardware modifications. З | 
his revolutionary product acts as a carrier, The Paper Tractor is a unique solution to the | 
| protecting and guiding any standard letter or restrictive nature of the tractor feed printer. | 
| * Fits 9%” or 15" print frame. үрти анына Te аа іден ыы іы ы eae ان‎ ~ | 
*Compatible with Matrix, Impact, Daisywheel and Ink п a 
| Ejection printheads. á ч ¢ Paper Tractor, Ltd." Information line: , | 2 
e ! *Fits front, back and dual tractor paper feeds. і Р. О. Box 4218 800-235-6967 ө | 
| * Designed with self-aligning feed system. е Santa Barbara, CA 93103 In Calif (805) 966-5448 о 
| p eas letter or legal size paper automatically with an e ө | 
edge-protecting quide. в T " ui А 7 
* xDesigned for use with forward/reverse plotting printers. s Ces" Der мөрит: Model а | e 
| *Proven with all major manufacturer's printers, including % Name = | 
Epson, Tiger, ТІ, GP-80M, DEC-Writer, Commodore, % m y 
| Centronics, Radio Shack V VI VII, Beehive, Vista, Grafix- § . | 
ө Plus, Axiom, Coment, HI-Q, ПІР, С-ІТОН, Сготетсо, = Street : e 
| Okidata and many more. п " - | 
о GO © i " 
| Retails for only $19.50 ) à = ир ч | 
e Contact your local computer dealer. If he : * DISTRIBUTORS WELCOME ж ; e 
doesn't carry the Paper Tractor, call or write US. 5. .cccscouncnscoucenacnancunesencesencucsascuunusend | 
| 


class name (existing) Symbol 


instance variable names “попе added here" 
class messages and methods 


"none added here" 


binding 
binding | context | 
| context — thisContext. “Start here. thisContext is a 
machine register'' 
[context = nil] whileFatse: 
[((context receiver isMemberOf: Binding) 
and: [context selector = #of:to:in: “Is ira 
binding...” 
and: [context receiver key = self]]) 
variable?” 
ifTrue: "Yes, return its value” 
[f context receiver value] 
ifFalse: "Мо, go on to the next context in the 
chain" 
[context — context sender]]. 
self error: (‘No binding for’ concatenate: self ) 


Table 10: Template showing additions to existing class 
Symbol, 


” OF this 


particular, even though many messages may be sent in 
someComputation before the file system needs to find the 
binding of defaultDirectory, there must be some way to 
search the stack of methods that have been started but 
not completed, looking for whatever represents the bind- 
ing of defaultDirectory. In Smalltalk, each element of this 
stack is a MethodContext object, and the variable in a 
MethodContext that refers to its caller is called its sender. 
So searching this stack just means checking the current 
context's sender, its sender, and so on, until we find a 
binding of the variable, We know we have found a bind- 
ing when we recognize a MethodContext in which the 
receiver of the message is a Binding (see tables 9a and 9b), 
and which was created in response to a particular 
message. During this computation (| aBlock value in 
table 9a), a MethodContext will exist in which the 
receiver is the Binding and the message is of:to:in:. This is 
how we recognize a binding in the stack of Method- 
Contexts. The searching process is shown in table 10. 
Note that by combining dynamic binding with the 
ability to name exit points (eg: by doing #theExit bindTo: 
to create а BlockWithExit), we can arrange for 
dynamically bound exceptional events to stop a com- 
putation in midstream. More complicated arrangements 
that allow the parts of the computation being stopped to 
clean up after themselves are also easy to construct. 


Coroutines 
Generator loops are an example of producer/ consumer 


TALKS = тивхрЕМЗУЕ 


ECHO SPEECH SYNTHESIZERS 


Don't limit your computer! Let it speak its mind with an ECHO 
SPEECH SYNTHESIZER. There are now three new additions to the 
ECHO family: the ECHO-80 (TRS-80 MODEL 1), the ECHO-GP (general 
purpose serial/parallel, and the ECHO-100 (S-100). These join the 


already popular ECHO J (Apple). 


All ECHO SYNTHESIZERS use a combination of Texas Instrument's 
LPC synthesls and phoneme coding to produce an unlimited 
vocabulary while using a minimal amount of memory. New male 
and female phonemes and TEXTALKER' software (converts English 


text to speech) make them easier to use than ever before. 


Speech appications are virtually unlimited, including education, 
games, and aiding the handicapped. The flexibility and low price 
of the ECHO SYNTHESIZERS make them the logical choice for 
adding speech to your system. For further information see your 


dealer or contact Street Electronics Corporatíon. 


[SEC] 
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CORPORATION 


STREET ELECTRONICS 


ECHO-GP 


3152 E. La Palma Ave., Suite C 
Anaheim, CA 92806 (714) 632-9950 


Circie 361 on inquiry card. 


Circle 98 on inquiry card. 


Find Your Way Around 
z _ The New Apple" DOS 


i ке ER les 
"Due iu gud 


im unt 
$ Bp n 
Ш\л. 
йд 


ver! 


k 
1 


и Мт Е 


Dakin5 Corporation, а Colorado solt- 
ware house, is making availableto the 
public 12 utility programs on one 16 
sector disketie, utilizing the new 
Apple DOS 3.3, which provides 23%, 
more dcs 

All of ihe Dakin5 Programming 
Aids 3.3 programs are also compat- 
ible with the Corvus Disk Drive 
syslem. 


Features 

e Remove REM statements, unref- 
erenced (dead) code, and com- 
press code to increase program 
speed and save memory and disk 

ace. 

e Copy апу tile or program from 
one diskette to another, Only the 
name is needed. 

e Print or display a line cross reier- 
ence and variable name cross 
reference. 

e Print ог display all or selected 
recorc [rom a test file. 

в Display any sector of a given Ше 
ar program, and Ihen update апу 
data within thal sector, or specify 
Ihe sector you wish to update, 
such as directory sectors and sec- 
lors occupied by DOS. 

Apple w à regere trademark of Apple 
Computer Јас The Controller is treginerce 
артыг of Dakin Corporaltan. 


With The Dakin5* 
Programming Aids 3.3* 


e Create, print and modify your 
own text and Exec files. 

e Perform 20-digit arithmetic, 

e Copy a diskette without DOS; 
initialize without DOS; verify 
source diskette; verily copied 
data is the same as the original. 

e Use a powerful data entry routine 
that handles both string and nu- 
meric data. 


Plus Many More Utility Programs 
far Sophisticated Programmers 

Many of these utility programs have 
been hah تسلا‎ and tested for in- 
house use while producing The Con- 
troller™ business package for Apple 
Computer Inc. 

Fach programming aids package 
includes a program diskette and very 
complete documentation, all attrac- 
lively packaged in a padded. blue 
print vinyl 3-hole notebook with sil- 
ver lettering. An identifying tab sepa- 
fates each program for convenient 
reference. 

See your Apple dealer or contact 
Dakin§ Corporation. P.O. Box 21187, 
Denver. Colo. 80221. Telephone: 800- 
525-0463. VISA or MC welcome. 


DAKINS CORPORATION 


Components Express, Inc. 


"Have you kissed your computer lately?" 


1380 E. Edinger. Unit CC Santa Ana. СА 92705(714) 558-3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2. 


y 
$295.00 


Snooze (o oooly 


With built-in-converter to channel 


2, 3, or 4 of any standard TV set. 
RANGE Line of sight to 250 miles 


SCOPE Will receive within the frequency band from satelites, pnmary 
microwave stalions, and repeater microwave booster | 


stations 


e 300 Ohm to 75 Ohm Adapter 
Feed-Hern Receiver % 750 Ohm іо 300 Ohm Adapter 
е 
» 


Maunling Bracket 
Mounling Clamp 
e |nstructions 
WARRANTY 


60 Feet Coax Cable with Connectors 
3 Feet Coax Cable wilh Connectors 


180 days for all factory delects and electronic failures for normal 


useage and handing 


Defective sub assemblies will be replaced 


wilh new Ог re-manufactured sub assembly on a 4B hour exchange 


guaraniee 


This system 15 пога Kil and requires no additional devices ar equipment arher than 


a TV sel to place moperalon DEALER INQUIRIES INVITED. 


Circle 60 on inquiry card. 


Clrele 355 оп Inquiry card. 


THE DYTE җ 


The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 

ca и а existing business software, апа make 
other SERIOUS applications more viable. 


Now you can have compatibility with IBM, 
P Em, CP/M*, 280 Softcard*, UCSD Pascal, and 
others. 


Look what the MEGABYTER dual density 8'' 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 


INCREASED STORAGE 


е Increase online storage to 2 Mega bytes 
Double your maximum accounts and file size 
Add hig pape emer! hard disk backup 
Control up to 4 Shugart 5А800/5А850 drives 


IMPROVED COMPATIDILITY 


e Operate APPLE DOS 3.1/3.2/3.3, mini disks 
* Preserve existing software investment 
е Interchange data with other computers 


SIMPLIFIED OPERATION 


• Reduce disk handling and VO slot usage 
e Gain automatic single/double density operation 
е Change to double sided drives with one switch 


Available at your Apple dealer. Call or write today!! 


SORRENTO VALLEY ASSOCIATES 
» SV A > 11722 SORRENTO VALLEY ROAD 

SAN DIEGO, CA 92121 

(714) 452-0101 


* CP/M trademark of Digital Research, Inc. 
280 Softcard trademark of Microsoft, Inc. 
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structures: the supplier produces elements, and the pro- 
gram that invoked the loop construct consumes them, As 
we saw earlier, one way to do this is to assign respon- 
sibility as follows: 


Producer 
implements: 
delivers values by: 


do: aBlock 
aBlock value: theNexrElement 


Consumer 
receives values using: [:elementName| 
dosomethingToTheElement] 


Under this arrangement, the producer can use any desired 
control structure internally, just by sending the message: 


aBlock value: theNextElement 


to the block whenever a new element has been generated; 
the consumer, however, is confined to executing the same 
block for each element, The other arrangement reverses 
the situation: 


Producer 
implements: 
delivers values by: 


atEnd, next 
returning a value from next 


Consumer 
receives values using: 


producer next 


e RS205 


e AP101 Apple lt with Single Disk Drive ............. 5109 
е AP102 Apple Il with Double Disk Drives ........... 119 
e AP103 Apple Il, 9 inch Monitor & Double Drives ... 129 
e AP104 Apple Æ, two additional Drives & Silentype 139 
ә АР105 121псһ monitor plus accessories ........ . 99 
а RS201 TRS-80 Model |, Expansion Unit & Drives...., 109 
e RS202 TRS-80 Monitor or TV set .......... ее БӨ 
е Н5204 ТН5-80 Model Ill ...... “ЕЛ die ТЕЙ 
е RS205 Radio Shack Color Computer .............. 89 
e P401 Paper Tiger 440/445/460 ............. ал ЖИ 
е P402 Centronics 730/737 - Line Printer ИІЛУ ...... 89 
e P403 Epson MX70 or МХ80...................... 89 
e CC90 Matching Attaché Case .................... 75 

computer Case company a 

5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (614) 868-9464 
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Circle 68 on inquiry card. 


Under this arrangement, the producer has to use instance 
variables, rather than control variables, to remember 
what state it is in, but the consumer can call for new 
elements using any control pattern it wants. 

The control structure coroutines allows both the pro- 
ducer and consumer to use any control pattern. Notice 
that in the first arrangement, the producer has to retain 
its argument aBlock to be able to send it value: for each 
element; in the second arrangement, the consumer has to 
retain the producer to be able to send it next for each ele- 
ment. In the coroutine arrangement, both sides retain a 
common object called a port. The purpose of the port is 
to remember the control state of one partner while the 
other partner is running. Let us now build a port in which 
the consumer invokes the producer with the messages 
next and atEnd, and the producer invokes the consumer 
with the messages nextPut: anElement and markEnd. А 
loop in this implementation might look similar to the 
following: 


Consumer 
| first second | 
portForProducer — someCollection asProducer. 
“Неге is a sample loop that takes elements two at a time" 
[portForProducer atEnd)] 
whileFalse: 
[first — portForProducer next. 
second — portForProducer next. 
“Da something with first and second" 


Producer Collection 
asProducer | port | 
port — Port new. 
port producer: [CollectionProducer of: 
self with: port]. 
"Create a new process for the producer" 
t port 


CollectionProducer 
of: aCollection with: portForConsumer | | 
"Here is a sample loop that generates elements three at а 
hme” 
[someCondition] 
while True: 
[portForConsumer nextPut: 
someComputation 1. 
portForConsumer nextPut: 
someComputation2. 
portForConsumer nextPut: 
someComputation3]. 
portForConsumer markEnd 


The code in both consumer and producer can involve 
any combination of loops, messages, or other control 
structures: the consumer can request a new element at 
any time with portForProducer next, and the producer 
can deliver an element any time it has control with port- 


Circie 376 on Inquiry card. Clrcie 403 on inquiry card. 


Expand Your 
HEATH/ZENITH-89 


е MP/M, multi-user, multi-terminal ........ 


е Тһе MDBS Networking Data Base 
System with Query, 
Recovery, Logging, Restructure, more .... 


* Mass Storage 
B" REMEX drives, single .............. 
ШЕ Loses 22 
ST506 SMB ММіпсһевіег ............... 
with two drive ACT controller ...... 


e GRAPHICS for the 2-89 
Maxtek 512x240 graphics board ........ 


e New IDS Tiger 560 Printer, 
14.5", Hi-Res Matrix with 
Plot and Word Processing firmware ...... 


e PLUS, the whole Magnolia Microsystem line 
(discounted up to 1096) 


ІШЕГІ DEVELOPMENT 

AREI совговлтон 

1445 Koll Circle, Suite 111, San Jose, СА 95112 ө (408) 947-1101 
(call 800/555-1212 for our toll free number) 


| RS-80°* 
Radio Љаек COMPUTERS 


CALL US 


For Low, Low 
Prices on All 
RADIO SHACK 


Hardware and 


Software 


TRS-80 
MODEL (| Reg. $3,899?" TRS-80 MODEL 111 Reg. $2 495% 


48 K; 2 Disks 
64 К оо 
26-4002 $3,439 26-1066 $2,220?? 
(209) 526-1475 
_ We Pay Shipping Certified Checks 
No Tax on Out of State Pade Ј haek e oo 
Shipments redit Cards 


gr ашшы eti. 3 76. 4 
Warranties Honored by 424 МсНепгу Ave. m 
Radio Shack Stores Modesto, Calif. 95354 Franchise Store 7079 
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ForConsumer nextPut: anElement. Interleaving a con- 
sumer that wants pairs of elements with a producer that 
generates triplets is a very simple example of the freedom 
that both partners enjoy in this arrangement. 

To implement Port we need to consider how Smalltalk 


consumerSemaphore 
producerSemaphore 
nextElement 
endMark 


instance variable names 


class messages and methods 


"none defined here" 


instance messages and methods 


initialize 
producer: aBlock | | 
“Assume we are running In the consumer process, so create a 
new process for the producer "' 
endMark — false. 
consumerSemaphore — Semaphore new. 
producerSemaphore — Semaphore new. 
producerSemaphore signal. "So producer will proceed 
the first те” 
aBlock fork 
consumer 
next | anElement | 
consumerSemaphore wait. “Wait for producer to delive 
an element” 
endMark ifTrue: "No more elements" 
[self error: ‘Attempt to read past last element". 
anElement — nextElement. 
praducerSemaphore signal. “Restart producer" 
t anElement 
atEnd | | 
consumersemaphore wait. “Wait for an element or end 
mark" 
consumerSemaphore signal. “Doesn't consume the ele- 
ment” 
! endMark 


producer 
nextPut: anElement | | 

producerSemaphore wait. “Wait for consumer to have 

taken last element 

nextElement -- ап етегі. 

consumerSemaphore signal ‘Restart consumer" 
markEnd | | 

producerSemaphore wait. 

endMark — true. 

consumersemaphore signal 


Table 11: Class template for class Port. 
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allows us to get hold of our current contro! state, since 
whenever control goes from consumer to producer or 
vice versa, we have to save the state of the partner that is 
giving up control, For just such purposes, Smalltalk pro- 
vides a primitive notion of a process, an entity which has 
its own control state and can be suspended and resumed. 
The usual way to create a new process is with: 


aProcess — [someComputation] newProcess. 
The process can then be started up by: 
aProcess resume 


and it will compute "in parallel" with the current com- 
putation until it finishes someComputation or it (or some 
other process) executes: 


aProcess terminate 
which stops it midflight. Alternatively: 
[someComputation] fork 


creates and starts an unnamed process that will proceed 


until the computation finishes. 
To allow processes to synchronize their control or their 


use of data in an orderly way, Smalltalk provides 
semaphores. À semaphore logically represents the cur- 
rent availability of a finite resource: aSemaphore signal 
indicates that one unit of the resource has just become 
available, and aSemaphore wait indicates that the cur- 
rently running process needs to take one unit of the 
resource and must wait if none is available (presumably 
until some other process does aSemaphore signal). А 
useful special case of this is a semaphore that always 
holds either 1 (meaning a resource is available) or 0 
(meaning it is unavailable). 

Ás an aside, we note that semaphores could have been 
implemented in Smalltalk (ie: not as primitive entities) at 
a considerable cost in performance: we only need the 
ability to temporarily guarantee that no other process 
could run aside from the one currently running (on this 
processor in a multiprocessor system). Smalltalk pro- 
vides semaphores at a primitive level because they are 
such a help in building multiprocess systems that we 
wanted people to feel free to use them without worrying 
about their cost. 

Given processes and semaphores, we are ready to 
implement Port (see table 11). The producer and con- 
sumer wil] each run in a process of their own, and we will 
use semaphores to make sure only one of them is running 
at a time. (The reader can easily imagine and might enjoy 
thinking about a version of coroutines which allows the 
producer to "get ahead" of the consumer. This requires a 
queue between the two, like the SharedQueue we will 
develop later. The "resource" controlled by the 
semaphores will be free access to the variables in the port, 
nextElement and endMark, under the following arrange- 
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GENERAL LEDGER > PAYABLES 
RECEIVABLES * ORDER ENTRY 
INVENTORY CONTROL * PAYROLL 
JOB COSTING • WORD PROCESSING 
DATA BASE MANAGEMENT 


Quick up and running 
Step Бу step Instruction manual 
Complete instructions—over 900 pages 
Free telaphone assistance 
All Bookkeeping packages are Interactive or Stand Alone 
Originally developed by Osborne and Associates 
Return within 15 days If not satisfied for refund 
CRT Independent—runs on any terminal 
Requires 2.2 CP/M and 2.07 C-Basic 
Up and running on: Altos, апу 8" Single density CP/M 
system format, Altos, Cromemco, Dynabyte, 
TAS-80 Mod Il, Northstar DD, Vector Graphics. 
Many others. Sample data with each program 


Inventory ..........-. . $395 
(Manufacturing) | 

Inventory ............ ..$396 
(Wholesale) 


General Ledger 
Payables ,.,........ 
Recaeivables ..... — 
Payroll and Job Costing .. 
Order Entry .......... : -$395 
Manuals for aboye 

Manuals tor aboye ... 


MARATHON COMPUTER SYSTEMS 
575 Middlefield Road Suite € J 
Palo Alto, СА 84301, 415-328-5391 
VISA * Master Charge • C.O.D. > Company Check 
TAS-80 is a Trademark of Radio Shack, Inc. 
CP/M is a Tradamark of Digital Research, Inc. 


Gpetting Errors? 
Does your TAS-10" wordprocessor need help? 


PROOF ne ADER: 


CAN SPELL rendezvous AND mnemonic 
AND OVER 38,000 OTHER WORDS 


Now lar your TRS-80 and Proofreader by Solt- poi check your Scnpau?, 
Electric Poncil, or other documents for speling and typographical errors 
Ц has al) of the features needed to meet your p requirements, 


s Сбаске every single word of sven your ggasi document 
In under 6 minutes. 


а Tha 38,000 word dictionary is опа of the largea! available. 


a Dictionary can ba easily extanded 10 add more words such 
&8 technical (armas or names. 


е All unknown words are tisied on ihe screen and can be saved 
ûn a File for printing. 


ә Works with almost any TAS-80 wordprocessor including 
Bcripait and Емсінс Pancil. 


» Comas with complete and базу to understand User's Manual. 
= Developed for tha TRS-80 by a Ph.D. in Computer Science. 


MODEL- Requires 32 К RAM, 1 disk drive, eel irl Me -. $84.00 
MODEL- Kequires БАҚ ВАМ 1 dish drive, i u. “$109. 00 
MODEL-III Requires 32 К RAM, 1 disk drive, TRSDOS..... - c --- - $84.00 


User's Manus} $3.00 
When ordering, я — ае 4 با‎ е ші drives. 
Other professional quality software tools available from Soft-Tools 
include: SOFT-SCREEN "- n full screen text editor for the Model-I] 
and ill. Rattor - в structured programming language pre-processor for 
FORTRAN, PP-Hatior - an ишле program pretty printer (or Вацог 
plus more in the coming months, Plezse call or write for more details 


GOO: FOOLS 


Orders semi рар һу frat сат тым). HOTT = * 


Terrel Cath, ссн, money order, YILA, Р.О. Ban 130 

ot MASTERCARD, ИФА revitty add 4% tex. Жы "ir 

[ынан Кыйла hiri ab Time, NM 370MI 
(505) 2481-1034 
Frogtraadar, Sali- Tante, and Sall-Scragn ara tradamarag of Soti- Тена 


°" Trademark of Тытйү Cor ovatien 


Circle 350 on inquiry card. 


Apple II & 


TOLL FREE OUTSIDE CALIFORNIA 1(800) 423-5886 


QSTAR PRESENTS 
the QRAM 


16K Ram Expansion Board 
for the Apple П“ 


ғ €xponds your 4BK Apple to 64K 
of programmable memory 

e Works with Microsoft 2-В0 cord, 
Visicolc, USA ver 2.0 and other 
software 


RAM GRAM 
ЖО Computer Inc. 


^c rami MEAN, 


ИЛТҮ 


е Includes Installation and manual 

е Fully assembled and tested 

* FULL ONE YEAR warranty 
including parts and tabor 


е Eliminates the need for an Apptesoft* or Integer Basic ROM Cord 


Introductory Price: $149.00 


* Apple is a registered trademark of Apple Computer, inc. 


32K-Call 


APPLE 111 is Here 

CALL TODAY ond be the first to hove 
the most powerful professional 
computer in its class! 


16K-Call 48K-Call 


MONITORS 

9” Block and White Only $185. 
Aiso available in Sanyo 

12^ Block ond White 

12" Green and Black $225 


PRINT WHEELS AND 
THIMBLES 


Ж Author ed Dea er bar | 


APPLE CARDS 

Hi-Speed Seria Interfoce е Communica- 
tions interface = Parallel Printer Interface 
a Hobby/ Prototype • integer Basic Firm- 
wore * Applesoft Firmware 


NEC 

Letter quality high speed printer, bidirec- 
tional, high resolution plotting, graphics 
RO with Troctor Feed $2865 • KSR with 
Tractor Fee $2995 * Paper Tiger 445 
with Graphics $899.00 е Anadex 
DP9500 51449 DP 8000 $849 е 
Epson MX 80 Call 


DYSAN DISKETTES 
8" (Box of 10) 3740/ ) sol side ‘sgl density S4, b 
3740 / 1D sgl side / dbi den 56.06 av. 
5” (Box of 5) 104/7 soft sects 
1077/1 10 $1075 
105/1 16 sectors 54.50 Ba. 


AMPEX Dialogue 80 


Dialogue 80 fully-featured video terminal: 

е Futi ASCII with numeric ond edit 
keypads 

e Elegant case with detachabie keyboard 

© Ofsploy 24 lines with 25th status ling 

• 20 user programmable function keys 

* 2 poges display memory (4 optiona!) 

e 11 graphics end 21 control codes 

ә 10 modes including block, protact, 


program 
“ Transparent moda displays сотто! 


Huge selection for Qume, Diablo, codes 
NEC. Plostic or metal. Call | DIALOGUE 60 $1045 


THE HP-85 


The НР-85 is a powerful BASIC language computer complete with keyboard, CRT display, 
printer, and tape drive — ali In ane compact unit. - 


SEND ALL MAIL ORDERS TO: 
Telex: 4820852 
Answer: МІСКО TZNA 


OUTSIDE CA CALL TOLL FREE 4(800) 423-5886, IN CA (243) 996-2252 


МІС 
BUSINESS WORLD 

18720 OXNARD, SUITE 408, 
TARZANA, СА 94356 


Prices subject то change without notice. Pleose allow time for checks fo clear. Add 2% for 
shipping and handling — $5.00 minimum. Catifemja residents please add 6% sales tax, 


Sorry, no С.0.0. 
WHEN IN CALIFORNIA VISIT OUR RETAIL LOCATIONS 
orrancelLawndals in Woodland Hills 
пе РШ опа. 20929 Ventura Blvd. 


(213) 370-1577 
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(213) 704-6895 — 


BYTE August 1981 341 


Consumer 


"In portForProducer next:" 
consumerSemaphore wait. 
"Semaphore started with 0, consumer waits." 


anElement -- nextElement. 
producerSemaphore signal. 

"Semaphore had 0, now has 1" 
¦ anElement 


Producer 


"In port nextPut:" 
producerSemaphore wait. 

"Semaphore started with 1, now has 0" 
nextElement — anElement. 
consumerSemaphore signal. 

"Semaphore started with 0, now has 1" 


"nextPut: returns, producer proceeds,” 
"Later, producer does another port nextPut:" 
producerSemaphore wait. 

"Semaphore goes from 1 to 0 again" 


Table 12: Dialog between consumer and producer objects using the Port defined in table 11. 


ment: when consumerSemaphore has a 1, it means next- 
Element has something in it (or endMark has been set) 
and the consumer needs to run; when pro- 
ducerSemaphore has a 1, it means nextElement is vacant 
and the producer needs to run, Notice that the next and 
nextPut: methods are very similar. 

À partial trace through an exchange of control would 
look like the dialog shown in table 12. Note that if the 
producer reached the second wait before the consumer 
took the first element, the producer would wait until the 
consumer did the producersemaphore signal. A full 
discussion of how semaphores should be used to produce 
minimum waiting, minimum process switching, and cor- 
rect synchronization is beyond the scope of this article; 
one important and useful special case will be presented in 


the Following section. 


Monitors— Asynchronous Structures 

Even in personal computer systems there are often 
reasons to allow for the possibility of several things hap- 
pening "at once" (ie: not synchronized with each other 
beforehand). The best examples involve communication 
with other users, For example, your machine could be 
listening for incoming messages through a network con- 
nection, But even on an isolated personal machine, you 
would like to be able to start the system on a time- 
consuming project (like printing on a hardcopy device) 
and continue to do interactive work. Аз we saw before, 
Smalltalk provides the ability to create independent 
processes and set them going "in parallel," and provides 


WE'VE DONE IT AGAIN: 
64K OF S-100 STATIC RAM — PLUS Z80A CPU BOARD 


— ORAN AMAZINGLY LOW 9599) 


That's right, $889. . .and Mullen Computer 
Products makes it possible! We bought a batch of 
production overrun 280А% CPU boards, along with static 
RAM boards with some minor cosmetic defecis, from а 
leading !EEE-688/8-100 board manufacturer. For 
expanding present systems or upgrading older systems 
to the current state-of-the-art, these boards are the 
lowest priced around. But you don't sacrifice one bit of 
quality —here'a what we mean: 

64K Static НАМ--іпсіндев bank select and 
extended addressing for maximum  fiexibility, Fast 
low power operation, many convenience features. 


CPU Board—Runs at 4 MHz and takes full 
advantage o! all 2-80A features. Features Inciuda 
maskable interrupts, extended addressing, RAM/ROM 
sockets for optional RAM/ROM, and much тоге, 

Boards may be assembled or partially assembled; 
Instructions Included on how to complete partially 
assembled boards (takes less than an evening's work), 
along with ail other documentation. Best of all, you'll 
end up with the same reliable, low power performance 
you've come to expact from the boards made by this 
prominent company. 

Don't miss out on the CPU/memory deal of the 
year —these are limited quantity, first-come-first-served. 


32K STATIC RAM BOARDS ALSO AVAILABLE SEPARATELY FOR $399. 


Same boards as described above: all that's need&d 15 Completa these taat, low power memories ів to Inseri 
some ICs Into the board's sockets and soldar in a few other parts. With instructions and ali components. Don't 
mies ои! on this exceptional memory olfert (Limited quantity, (irst-come-first-served.} 


MULLEN Computer Products 


BOX 6214, HAYWARD, CA 94544 
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CONDITIONS OF SALE: VISA’ /Masiercard' eccopteg, call 1415) 782-2866. incite 
$1 $0 for shipping and handling California easrdanis add Lax = 


gE a ud uh 
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BUY COMPUTERS 
BY MAIL ORDER 
AND SAVE 16% 


TERMINALS 
Zanith 2-18 
Sornc 10120 
Televideo 850 
Televideo 9206 
Talevideo 4120 
ADDS Viewpoint 


SOFTWARE 

Suparbrain Double Gansity 64K 
$2,050.00 

$2,977.00 


^ de HARDIE ARE 
199.00 
4 540.00 
$ 440.00 
Pascal $ 445.00 
Graphics Tablet $ B55.00 
Versawriter Digitizer System 
§ 215.00 


789.00 
729.00 
989.00 
758.00 
729.00 
589.00 


үн with Contralier 
Disk 


ATARI 900 16K $ 775.00 


Quad Density 64K 


NORTHSTAR 
Harizan-2-B4 00 


PRINTERS 
TI 8asic Serial 
Epson МХ:В0 CALL 
Centronics 737 Parallel 

% 719.00 
105 880 $1,395.00 


$3,495.00 $3,350.00 


VERBATIM & MEMOREX 
BK" $ 27.50 
MONITORS 


Leadex 12" RAW 
12" BP 


1 
$ 


8.00 


13 
152.00 


NEN ON eR ы m M MO OM E 


Send сегінес check (regulor checks require 2 weeks to clear) or 
| charge fa VISA or Master Charge. Customer pays shipping, 


‘MIRO COMPUTERS, INC. 


!27 Long Meadow Place South Setauket, Li., N.Y. 11720 
| Na 423-7955 GALL MON.SAT.. 1DAM-&PM 
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^ Take Along Your 


MICROCASE 


Convenient for Business, School, Home or Travel 
Pack your Apple in lightweight MICROCASE. AMICROCASE 
holds Apple II or Apple II Plus, two disk drives and Silentype 
protected by five inches of dye cut foam inside a plastic 
shell with a foam divider pad. Outside case is made of 
heavy-duty сойша in Cobalt Blue or Desert Tan. MICRO- 
CASE is waterproo?, weighs under 4 lbs, and withstands 
150 165, of pressure. Your Apple never had it so good!" 
Available at your decler or through manufacturer with 
money back guarantee. 


One Time Only Offer! Aug. 1 - Sept. 15 $99.00 
(after Sept. 15, 5120.00) 


Send check or money order to: 


Casemaker 
13715 Quito Road € Saratoga, CA 95070 
(tol fee) 800/543-3000 ext. 3622 
“ЛАСПОСАБЕ also avaliable for Epson printers 


MARYMAC INDUSTRIES, INC. 


Іп Texas Orders 
Questions & Answers 
1-713-392-0747 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon,-Sat. 9-6. We pay freight and insurance. Come by and see us. Call us for a refer- 
ence in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON = WE ALWAYS 
REQUEST E OFFER 
Federal Express (Overnight Delivery) =: NO extra charge for Master Card 
or Visa 
п. versam | | We use Direct Freight Linas. No 
Alrport Delivery (Same Day) . nd long waits. 

U.P.S. BLUE (Every Day) М oe T We always pay the freight and 
References from people who have No Tax on Out of Texas Shipments! insurance 


bought computers from us probably Toll free order number 


in your city Dur capability to go to the giant 
Telex 77-4132 (Fleks Hou) Save о TRS-80 Computer warehousa 5 
TR 10 уо 15 © hours away, in Ft. Worth, Texas, 
* TAS BO iz a Hegauiered Trademark ol Tandy Corp А 
OR MORE to kaap yau in stock. 


JOE McMANUS 


ғғ” 
ViSA 


ED McMANUS 


We Specialize In Overseas Shipments 


Telex 77-4132 (Fleks Hou) 
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class name 


array writer reader 


class messages and methods 


creation 
new: size | | 
1 self allocate init: size 


instance messages and methods 
initialization 
Init: size | | 
array — Array new: size. 
reader — О. 
writer — O 
access 
removeFirst | | 
reader — reader + 1. 
t array at: reader 
addLast: anElement | | 
writer — writer + Т. 
array at: writer put: anElement 


Table 13: Class template for an initial implementation of 
class Queue. 


Process À Process B 
reader — reader + 1. 

reader — reader + 1. 
{ array at: reader 

| array at: reader 


Table 14: Execution of the removeFirst method using the 


implementation of table 13. 


Instance variable names array writer reader 


accessSemaphore 
class messages and methods 


creation 
new: size | | 
t self allocate init: size 


instance messages and methods 


initialization 

Init: size | | 
атау — Array new: size. 

reader — 0. 

writer — 0. 

accessSemaphore — Semaphore new. 

accessSemaphore signal "Give it the baton" 


Table 15: Class template for class SharedQueve. 
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semaphores for synchronizing their behavior. 

From semaphores we can easily build a more useful 
construct, called a monitor. The purpose of a monitor is 
to allow several processes to communicate with a data 
structure without getting in each other's way; failing to 
provide for this is another common source of bugs—con- 
sider the simple-minded implementation of a queue given 
in table 13. (The reader should ignore the obvious bugs: 
there is no check for an empty queue or for exceeding the 
size of the array.) 

Suppose two processes both try to remove an element 
at about the same time, and the rernoveFirst method gets 
executed as shown in table 14 (the flow of time is vertical 
down the page, interleaving the statements executed by 
process À in the left column and process B in the right). 
One element is skipped—and one is returned twice! The 
solution to this problem is to consider "permission to up- 
date the state of the queue" as a resource that only one 
process can hold at any given time, like the baton in a 
relay race. So we can construct a safe Queue by giving it 
a semaphore that starts out with one unit of the resource 
(see table 15). 

А pattern we will encounter in the implementation of 
SharedQueue will be to reserve a resource during the 
execution of a piece of code: 


someSemaphore wait. 
someComputation. 
someSemaphore signal. 


"Acquire the resource” 

"Release the resource” 

The code someComputation is called a critical section. 
We would like to be able to write the previous code frag- 


ment as: 


someSemaphore critical: [someComputation]. 


"none added here" 


Instance messages and methods 


critical sections 

critical: aBlock | result | 
self wait. “Acquire the resource" 
result — aBlock value. "Do the computation, save the 
result” 
self signal. “Release the resource” 
t result "Return the result of the computation" 


Table 16: Template showing additions to existing class 
Semaphore. 
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MART, INC. 


GO FOR IT! 


FOR PRICE,QUALITY & RELIABILITY 


ACOUSTIC COUPLERS...........,.. GALL 
ADDS VIEWPOINT Terminal $ 585.00 
ANACOM Printer (Ser/Par) 150 CPS ...... 1095.00 
ANADEX Printer DP-9000............... 
BASE 2 850 Impact Printer. .............. 
EATON Dot Matrix Parallel ....,..... 
EPSON Printers (АП)............. = 
MICRO TERM Terminals ............. 
OKIDATA MicrolineSeries.......... Р 
PAPER TIGER 4606... ................ 
COMBINATION SPECIAL:.,,............. 
Apple Н Plus 48K, w/Drive & Controller; 
Epson МХ80 Printer, 

Interface & Cable ...... ——r— uh 
CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 
We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis- 


kettes, Cartridges, Mag Tape, etc. Іп addilion we carry а 
complete line of Printer Ribbons and other data process- 


| [ng accessories. 

1840 LINCOLN BLVD., 
SANTA MONICA, СА 90404 
(213) 450-5911 ICALL COLLECT) 


ӘЗ FS = Rer T i BANI 


MART, INC. 


Complele 
AIM 65 


For complete AIM 65 7 205... 
expansion, Fore- SEEN 
thought Products Us. 595474 


brings you the AIM- ^ 
Mate Series, quality “ 
expansion products with ~~~ ~~. 


price, performance and versa- 


Sa 


ч 


tility that puts them in a class of 
their own. 


AIM-Mate Series expansion, including RAM (to 48K), 
PROM, І/О, video and floppy disk Interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 


The compact AlM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 


Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 


datis THOUGHT 
PRODUCTS 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 
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Introducing a totally new world 
in professional software for the 
Apple ІІ and Commodore Pet. 


Until recently, the tremendous explosion in micro- 
computer technology left an unfilled void in real 
ev software. MicroCraft Systems is totally 

edicated to filling that void for the Apple Il and the 
Commodore Pet. With powerful, elegant and ver- 
satile software. 


Beyond the software house. To a 
complete 6502 development system. 


More than a software distributor or discount house, 
МісгоСғаН Systems now provides you with access 
to a whole new spectrum in software systems. 
MicroCraft software includes: MacroLink, a com- 
plete macroassembler for the 6502, SuperEdit, a 
full-screen editor with a superb range of powerful 
capabilities plus, DiskScreen, a screen-oriented 
disk utility. Complete System $200/$40 


MacroLink $125/$20 


Uses text files for source code « Links source code 
or object code programs • Fully nestabie file in- 
clude capability е Recursive macros » Nestable 
conditional assembly « Over 50 error messages * 
File I/O macros е Sample programs * Disk assem- 
bler: source code need NOT fit in memory. 


SuperEdit $75/$20 


Full Screen Editor • Single keystroke commands = 
Uses standard text files е Move cursor by character, 
line or page * Block move and copy * Search and 
replace е Macro capability » Plus extra software: 
SuperEdit ‘56 x 27 provides 56 x 27 character 
screen for Apple [| And more! 


DiskScreen $40/$10 


Displays a complete sector in hex and ASCII • Com- 
pletely visual and interactive е Sector move and 
copy * To change byte value, move cursor and type. 


NOTE: All programs ow single disk drive. MacroLink 
also requires 48K. First price: software and man- 
ual. Second price: manual only (applied toward 
purchase of software). 


Call or write for our complete MicroCraft Systems 
catalog at no extra charge. Other programs include: 
S.T.A.R. Reading Program е "C" Compiler е Gra- 
phics Development Systems * Programs in ROM * 
SuperEdit for BO x 24 video cards 


MicroCraft Systems, гг. 
In software systems, a name to remember. 
188 Kerby Road 


Grosse Pointe Farms, MI 48236 
(313) BB1-3089 


Source 1.0. CL0472 MicroNet I.D. 70270, 222 


VISA or MasterCharge accepted. inquire at your local 
computer sfore or order direct. 


The system actually provides this message to Semaphore, 
with a straightforward implementation which is shown in 
table 16. It is then easy to appropriately modify the two 
messages in SharedQueue (see table 17). 

If two processes try to access the queue, the inter- 
change shown in table 18 occurs (with a few steps left 
out), Note that the variable anElement is a local variable, 
and since the two processes have different contexts 
(despite the fact that they share the same instance of 
SharedQueue in this example), the variable anElement in 
Process А is different from anElement in Process B. 


J 


"none defined here” 


instance messages and methods 


access 
removeFirst | anElement | 
| accessSemaphore critical: “Reserve access for the dura- 
поп of the block” 
[reader — reader + |. 
array at: reader] 
addLast: anElement | | 
accessSemaphore critical: “Reserve access for the dura- 
tion of the block" 
[writer — writer + 1. 
array at: writer put: anElement) 


Table 17: Class template for class SharedQueue. 


Process А 


accessSemaphore wait 


Final Comments 

Many languages don't have the flexibility we've just 
described; others, such as assembly language, have great 
flexibility at the expense of readability. What is it about 
the Smalltalk-80 language and system that makes all of 
the foregoing both possible and fairly readable? Three 
things come to mind: 


e The existence of blocks, with and without arguments, 
and the simple square-bracket notation for writing them, 
This makes it possible to pass a piece of code to the im- 
plementor of a control structure, which can then execute 
the code whenever and however it is appropriate. 
ALGOL and LISP have constructs which capture some, 
but not all, of the power of blocks. 

eThe ability to manipulate the contro] state directly, as 
in the dynamic binding example. Of course disaster can 
result if you aren't careful, but a challenge like this is 
necessary to exploit the full power of your imagination. 
InterLISP (a widely used LISP dialect) has facilities which 
capture some of the power of Smalltalk in this area. 

e The accessibility of the entire system to modification. 
Several of the examples we've described involve adding 
messages to fundamental classes like Object and 
BlockContext. Restraint is important here too. Several 
LISP systems derive tremendous power from this kind of 
openness. 


Of course, we pay a price for all this flexibility and 
simplicity. А discussion of the time and space cost of 
blocks, visible control state, and a completely accessible 
system is beyond the scope of this article; we will just ob- 
serve that the elementary instructions which implement 
control structures (branch, call, and return) take about 
the same proportion of the total execution time in a typi- 
cal Smalltalk-80 implementation as they do in more con- 
ventional languages that don't use globally optimizing 
compilers. i 


Process B 


“Semaphore now has 0 units of resource" 


reader — reader + 1. 


anElement — array at: reader. 
accesssemaphore signal. 


accessSemaphore wait. 
"Waits here" 


"Process B can proceed now, but immediately 
reacquires the semaphore" 


1 anElement 


reader — reader + 1. 
anElement — array at: reader. 
accesssemaphore signal. 

| anElement 


Table 18: Execution of the removeFirst method using the implementation of table 17. 
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Main/Frames ... $200 
Main/Frames ... $200 


е 14 Basic Models Available 

г Assembled & Tested 

s Power Supply: 
8у045А, + 16v@3A 

• 15 Slot Motherboard 
(Connectors optional) 

• Card cage & guides 

• Fon, line cord, fuse, power | 
& rese! switches, EMI filter 

е 8у030А, x 4бу@10А 
option on some models 


mounted 
Moin'Frame 


8" Floppy Main'Frame 
(includes power for 
drives and mainiframes) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 
8474 INT Visalia, CA 93277 ND 
We accep! BankAmericard/Visa ond MasterCharge 
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STRETCH “rower 


Of Your HP-85 or Commodore Ре!/ CEM With TNW's iEEE-488 Bus 
System Building Blocks. 


TNW-2000 


TNW's RS-232 SERIAL INTERFACES 


Connect your PET/CBM to any RS-232 Serial Printer Plotter CRT 
Terminal, Modem, or other device 


Т N W = 1 0 0 0 OUTPUT ONLY 
TNW-2000 сы $229 
TNW-232D тае" $369 | 


TURN YOUR PET INTO A TERMINAL 


Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Soltware and full service telephone modem 


T NW- 1 0 3 AUTO ANSWER/AUTO DIAL 


USE WITH DAA 

Pterm also works with acoustical couplers and other modems interfaced | 

to the PET wiih ihe TNW-2000 or TNW-232D. Electronic тан апа TWX 

Terminal programs also available, All units are addressable IEEE-488 

devices, complete with power supply cabinet. full documentation and one 
year warranty. 


TNW CORPORATION 


3351 Hancock 51 е San Diego, CA., 92110 (714) 225-1040 
TWX910-335-1194 
| Visa/Mastercharge Welcome e Dealer inquiries invited 


THE SYSTEM INTEGRATERS 


» Are you tired of installing systems that cannot expand to meet your needs? | 
* Are you tired of the problems of interfacing multi-vendor systems? 
е Are you tired of receiving new systems that don't work and waiting 


days or weeks for replacements? 


e Are you tired of making a computer investment and not receiving the 
professional help and support you deserve? 


If you have answered yes to any one of the above 


questions, you need a change! 


We have combined the most flexible 
microcomputer on the market (Ithaca 


tems) with reliable, large capacity floppy 


and hard disk storage systems from Qumê, 
Memorex, Shugart and Priam, along with the 


most dependable CRTs and printers available 


today. Using the industry standard CP/M* 
Operating System, our turnkey systems are 
delivered to you fully assembled, tested and 
burned in. 


PROVEN RELIABILITY — Our turnkey systems have 
been performing daily for over a year in high 
volume point-of-sale operations throughout the 
country. 

SOFTWARE AVAILABILITY — A wide variety of 
application software packages are ready for 
CP/M systems. Our library contains many of 
Lhese systems, and it is expanding daily. 

CUSTOM DESIGN — PO.S. Terminals, hardware and 
software interfaces between Ithaca Intersystems 
and other specialized [/O devices. 

COMPETITIVE PRICES — Floppy-based systems start 
at $7,950, 10MB hard-disk systems with floppy 
back-up start at $10,650. These are true turnkey 
system prices that include CRT, printer, and 
double-sided/density floppies, tested and burned in. 


TALK TO THE PEOPLE WHO SELL CUSTOMER SATISFACTION 
Specialized Business Systems 


С\ 5306 S. Bannock, Littleton, CO 80120 
(303) 797-8709 


"Trademark of thaca Intersystems, Inc. 


‘CPIM is a Regisiered Trademark of Digital 
Research 
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Is the Smalltalk-80 
System for Children? 


Adele Goldberg and Joan Ross 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Rd 
Palo Alto CA 94304 


For many years our work on the Smalltalk project has 
carried with it the purpose of creating new technologies 
that can be used effectively for instruction, both to teach 
programming and to support the implementation of 
educational activities. While the Smalltalk-80 system is 
not specifically designed for school-age children, most of 
the applications that we developed as tests of the earlier 
Smalltalk systems were. 

This article will present a brief history of the develop- 
ment of the Smalltalk-80 system that focuses on the in- 
structional uses of its various predecessors. А significant 
part of this history is the redesign of the language syntax. 
Programming in Smalltalk involves creating a language 
for communicating among objects; this language is 
created within the syntactic restrictions of the 
Smalltalk-80 system. Often the programmer adds an 
additional level of syntax in which the language for com- 
municating among objects is presented in terms of 
graphic images. An example of an instructional activity, 
the Dance Kit, illustrates the idea of such a language. Its 
design was motivated by the rich support for generaliza- 
tion and interactive graphics available in the Smalltalk-80 
system. 

Our original intention in writing this article was to 
disabuse readers of the idea that the Smalltalk-80 system, 
like LOGO, is a language for children. We concluded, 
however, that the other articles in this issue and the two 
books on the system (see references) will easily ac- 
complish that task. It remains, then, for us to comment 
on the style of use of the system that our instructional 
work has taught us. Although there are a few places 
where knowledge of the Smalltalk-80 system is helpful, 
this article does not, in general, require such knowledge. 


Learning to Program in Smalltalk 

Initially when we ventured out into the schools to 
teach programming classes, we used a version of 
Smalltalk known as Smalltalk-72 (see reference 3), Our 
purpose in teaching these classes was threefold. First, we 
wanted to know if the language was teachable. Іп par- 
ticular, we wanted to devise an appropriate pedagogical 
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approach that could provide feedback on the design of 
the user interface as well as a basis for language redesign. 
And we wanted to begin to find out if software based on 
the concepts of objects and message-passing offered 
something special in the way of problem-solving tools for 
children and adults alike. The outcome of these investiga- 
tions reinforced the value of the semantics of Smalltalk: 
that is, from the point of view of supporting computer- 
based problem solving, we found that the ability to 
organize information into objects that can be in- 
dependently explored and linked together to create new 
kinds of behavior is a powerful computational tool. 

Smalltalk-72 took the approach that the syntax was 
defined by the receiver of the message: the receiver read 
as much of the message as the receiver's method deter- 
mined and then passed control to the next remaining 
token, which was seen as the receiver of the remainder of 
the message. This design came out of our assumption that 
the system user should have total flexibility in making the 
system be, or appear to be, anything that the user might 
choose. However, this meant that the only way that a 
reader could understand an expression was to execute the 
methods in his head. Furthermore, if a human could not 
parse an expression without executing the methods, the 
system itself would not be able to parse it. Thus 
Smalltalk-72 was a purely interpretive system, and its 
performance suffered accordingly. 

The syntax design (or lack of it) was an example of 
taking the "flexibility" position to an extreme. Our 
experience in teaching Smalltalk-72 convinced us that 
overly flexible syntax was not only unnecessary, but a 
problem. In general, communication in classroom in- 
teraction breaks down when the students type expres- 
sions not easily readable by other students or teachers. 
By this we mean that if the participants in a classroom 
cannot read each other's code, then they cannot easily 
talk about it. Our intention was that the Smalltalk system 
serve as a communication mediator, but the lack of com- 
munication due to the runtime parsing of expressions was 
hindering this goal. 

The Smalltalk-76 system took a stricter approach to 
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DON'T BE HELD UP! 


QUALITY 
SOFTWARE 


= к а 


DISCOUNT 
PRICES 


— 
Creative Discount Software * 
256 S. Robertson, Ste. 2156 

Beverly Hills, CA. 90211 


CALL for our catalog ДҮ | 
TOLL FREE 


Operator 831 


800-824-7888 
Alaska/Hawali 800-824-7919 California 800-852-7777 


MICROSTAT 


Microstat is an advanced statistics package designed for use in research, 
education and industry. Microstat is a lile-orientad statistics package with a 
Data Management Subsystem {DMS} that creates the dala Tiles plus the 
ability to: adit, fist, destroy, delete cases, augment, sort, rank-order, lag. 
move, merge and transform the data. The data transforms include: add, 
subtract, multiply, divide, reciprocal, log, natural log and antilog, exponen- 
tial, linear transformations plus adding any number of variables to create 
new variables. 


Once the lile is created, il can be used to produce: Descriptive statistics, 
Hypothesis tests (mean and proportion), ANOVA (one-way, two-way and 
random blocks), Scatterplots, Frequency distributions, Correlation analysis, 
Simple and Multiple regression, Tima Series, Nonparametric tests (11 of 
them), Crosstabs and Chi-square, Factorials, Permutations, Combinations, 
and 8 Probability distributions. 


The price of Microstat is $250.00 and the user's manual is available for 
$20.00 and includes sample printouts. Since the printouts reference stand- 
ard statistics textbooks and journal articles, you can compare the accuracy 
of Microstat to results produced on much larger systems. No other statistics 
package seems to have the conlidence to do thal . . . at any price. 


Microstat is available for the North Star OOS and Basic, Microsoft's 
Basic-60™ (5.03 or later) and Compiler Systems’ CBasic2™. Please 
specily 8" SD (sott-sectored) or North Star 5947 disk when ordering. 


ECOSOFT 
Р.О, Box 68602 
Indianapolis, ІМ 46268 
(317) 283-8883 


master charge 


Іні зы HBA CARD 
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What's New With The SoHo Group? 


WORKSHEET — The CP} M "Whai-i" Language, For uny problem 
that can be attacked bya row-column spreadsheet, this is the professiona! 
choice of CP/M users, Define the cells in your reporl as numbers ar by 
formulas, iry the result, substitute new values, and retlerale il inter- 
actively, Available for use with Мело Soft Basic, C Baste, or he North 
Star Basic-Malchmaker combination, Requires 48K RAM, 
SuperBateh — Much faster and morc convenien! than SUBMIT, this 
excellent tool allows you lo build batches, “stuck” many commands ona 
single line of keyboard inpul, and return control to the keyboard during 
a program started in batch mode. 

COMPARE — Compares lwo ASCII files (iexl. programs. etc.) and 
identifies differences including inserted lines. Perfect [nr use with editors 
that make BAK files (ED, WordStar, ete.}. 

MATCHMAKER IL — This is а very professional piece of systems 
software that allows CP/ M users ro run the powerful North Star Basic 
interpreter. North Siar Basic has multi-line finetions, files that сап be 
addressed both sequentially and randomly, and many other features. 
Includes release 5.2, 

CP/M for North Star — Fhe North Star factory version. Û runs with tte 
North Star hard disk system as well as with Horizon and Micro-Disk 
systems, 

North Star Basic and DOS release 5.2 — А really major upgrade. All Lhe 
software (DOS, Monitor. Basic, etc.) is relocatable. 


Manual 

Compleie Only 
WORKSHEET Language (MicroSoft 199.95 19.95 
Basic, CBasic, or North Star/ 
Matchmaker... specify) 
Su per Balch + COMPARE 44,95 14,95 
MATCHMAKER II 100,05 9,95 
(includes 5,2) 
CP/M Jor North Star 209,95 
North Star Release 5,2 24,95 
CP/M plus MATCHMAKER 399.95 
CP; M, MATCHMAKER, WORKSHEET 459.95 


ALL SOFTWARE RUNS ON ANY STANDARD CP, M SYSTEM 
The SoHo Group 
130 Thompson St., Suite 4-В 
New York, NY 10012 


Man" Harian. С Ваке, CP, M are trademarks ul Compiler Bestemme. Norlin Si 
Computers, and Digital Research respectively. 


INTERCHANGE 


Н you use the CP/M" operating system, life just got a whole lol easier for 
you. Interchange is a Z-BÜ'" assembly language program thal gives you all 
of the features that PIP doesn't, plus several unique features. Some of the 
features of Interchange include: 


DIR, in the usual lashian, plus listing all files excluding those with a specified 
character. Read/wrile status is also given. 


ERA, as usual plus exclusive erases. In addition, a "Q" switch can be used to 
query on each arase, a YW” allows erases of А/О files without query 
[normally you are queried), and an “R” switch il system files ara 10 be 
includad. 


LIST parmits printer listings with formatting controlled by TAB, WIDTH, 
LINES and WRAP. If you are using the OT Systems Clock Board, listings 
include the date and time. 


COPY including exclusive copies nnd the options! “O”, “W” and “A” 
switches plus an "E" switch that queries if the file already exists. И also 
allows for changing disks in the middle of a copy if aither the disk ог 
directory become full. |t automatically verifias copies. 


STAT, with ambiguous, unambiguous and exclusiva listings. It produces ап 
alphabatized listing and includes each file length, total directory entries and 
space used and unused. 


Other commands include RENAME {including ambiguous), HELP, START, 
END, CLEAR, RESET, DATE, TIME, TAB, WIDTH, LINES, WRAP, OT, 
SETIT and TYPE. Once you've used Interchange, we doubt thai you'll ever 
use PIP again. The price of Interchange is $59.95 snd the manual ts 
available for $10.00. Orders musi be accompanied with your CP/M serial 
number. Interchange is recommended for a 32K or larger system and will 
not run with an 8080 CPU. At the present time, only User 0 is supported. 


СВаѕіс2 is a registered trademark of Compilar Systems. 
CP/M is a registered trademark of Digital Research. 
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syntax, making an incremental compiler a vital part of 
the system design. Expressions could be parsed by the 
human reader, although full understanding of the expres- 
sions required that the programmers choose identifiers 
and message names wisely. In this way, the programs 
could be read by other students or teachers. This ap- 
proach to syntax remains in the Smalltalk-80 system. 

In Smalltalk, languages are designed whenever the pro- 
grammer specifies the message protocol of a class descrip- 
tion. These are the languages with which objects in the 
system share information among themselves as well as 
with the human user. Users can profit enormously from 
defining their own language, learning about their native 
language in the process of constructing another. In addi- 
tion, the concept of classes and instances provides a 
uniform way to organize information in Smalltalk, Com- 
munication and organization of information are funda- 
mental aspects of problem-solving activities. In this 
regard, the needs of school children match those of 
system designers. 

In order to teach Smalltalk programming, the 
pedagogical approach we developed is to present a fully 
implemented model of something that the student can use 
and then modify. The idea is to help early learners grow 
accustomed to computer interaction and to the notion of 
sending messages in order to invoke behavior from 
existing objects, The students can then create two or 
more instances of an existing class and, through ex- 
perimentation with the messages to which the class of ob- 


DEC LSI-11 
Components 


Dependable service 
at discount prices 

Domestic 
and Export 


Mini | 
Computer Suppliers, inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers, Ine. _ 


; с 
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jects responds, discover the similarities and differences 
among the instances. In this way, the students apply 
observation and hypothesis-generating skills while enjoy- 
ing a highly interactive, graphical discourse with the 
system. This latter characteristic depends, of course, on 
the user's ability to provide enticing visual displays of the 
instances. 

We can use this pedagogical approach for learners with 
varying levels of skills by adjusting the complexity of the 
initial model. Instruction proceeds by having the students 
learn to "read" the description of the model (that is, the 
code). They then modify it so that each existing instance 
demonstrates a new, shared behavior (ie: the student 
adds a message/method to the class description). At this 
level, we are teaching students fairly standard program- 
ming skills that involve sequencing of messages to ob- 
jects. The concept of naming variables was previously 
explored as part of the process of creating instances of 
classes. It is further explored in declaring and using tern- 
porary variables in support of a method. Self-reference in 
the form of messages to the object denoted by self comes 
naturally and is not dealt with as extraordinary. The 
curriculum framework we follow involves: 


euse of an already existing model 

ereproduction of the model with some addition 
esubstitution into the model to produce a new result 
eintroduction of the model into new contexts (ie: using it 
as a component of some other example) 


Fully TRS-80* | 
Compatible 


MPI B/51 


DISK DRIVE 


includes: Case and Power Supply 


_ In Stock! 


» і" 


һа Я | “ 


Guaranteed fo 
m 40 tracks 


= 102K per disk 
u 5 ms track-to-track 


Іш 


FREE CATALOG 


Hundreds а! other compuler 
products al major savings. 


Midwest 
Computer 
Peripherals 


1487 S. Michigan Ave. Chicago, IL 80805 


Complete systems 
and è wide selection 
of acceasories al 

a discount. 
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TRS-80 е APPLE 2 • ATARI > SCORCERER » 


FREE! 


The New Adventure International 
Catalog is available 
now! Write to: 


COMPUTER SYSTEM DESK 
60"L x 24D x30"H 
34"L x24"D х27"Н 
21"W x24"D x12"H 


Adventure International 
Box 3435 
Longwood, FL. 32750 


a Designed for commercial use 

«Easy to assembie and disassemble 

e Radius an outside corners of tops for operator safety 

e Separate shelf for computer and disk drives below work surface 
e Lower terminal height for operator comfort 

e Standard table height section for printers or work area 

e Durable farmica covered tops, shelf & fags 

e Dpen back on shelf for cables and ventilation 

e Мойшаг construction—can add on as system expands 

e Enhances user production by providing effective equipment layout 


SCORCERER • TRS-80 е APPLE 2 * ATARI • SCORCERER * PET е 
“SUL ғ Lad • H3H30OHOOS е ІНУІУ • 2 3144У • 08-591 • Lad 


TRS-80 • APPLE 2 • ATARI • SCORCERER % 

PRICE $230.00 + SHIPPING (125 LBS) (305) 862-6917 

COMPUTER CROSSROADS E {venture 
ع‎ | | ' 

шлш SARASOTA, FLORIDA 33579 % | , INTE RNATIONAL | 


813-349-0200 BOX 3435 € LONGWOOD, FLA. 32750 


Select a modem for your computer ...easy as ABC. 


CHOOSE А. The Smart One™, Model CHOOSE B. The Acoustic Modem, Model CHOOSE C. The "Direct Connect" 

АМ232, with its own built in microcon- — AMII/A, for the Apple”. Comes complete Modem, Model AMII, for the Apple”. Comes 

troller. Auto Dials, Auto Answers, Auto with a powerful operating system. Supports complete with a powerful operating system. 

Modes (originate/answer), "Direct Con- 25 easy to use keyboard commands and Supports Auto Dial, Auto Answer, 27 easy 

nect” for алу computer with an RS232 operates interactively with your programs. to use keyboard commands and operates 

interface .. .5299.00. No interface card required! ... $179.00. interactively with your programs. No inter- 
face card required! ... $289.00. 


Be а part of the information revolution. It's tun, exciting, informative, educational. Call or write your order today. COD's accepted. 


MICROMATE ™ 
ELECTRONICS, INC. | | 
2094 Front Street « East Meadow, New York 11554 • Telephone 516. 794. 1072 


All "Direct Connect" modems are FCC certified. *Registered trademark of Apple Computer, Inc 
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POCKET ASCII] 
М. TERMINAL 


ЕЎ ies Here's $395 worth of convenience for anyone 
| оу” a 
АА working with digital systems. Carry it 
am s anywhere in a pocket, valise or toolkit to enter 
c P? and retrieve data. run diagnostics, change 
constants, test oata links, etc. | 


Look at its facilities: 


© Transmits 128 
ASCI! codes 
G Can display last 30 
characters received 
@Displays full 
64-character ASCII 
sel on clear 16- 
segment LEDs 
@25-line В85232/с 
compatible interface 
ӘбСілдіс 5V supply 
required at 400mA 
typical 
iB 110 or 300 baud 
lIrana&mission selectable 
@Parity codes, stop bits 
settable to your standard 
@Obeys bell, cursor and 
data format control codes 
Phone or write us for more delails now: 


GR ELECTRONICS. 
1640 Filth Street, 


Santa Monica, СА 90401. 
А Telephone: (213) 395-4774. 
« Telex: 65-2337 (ВТ Smedley SNM). 


GET THE BUG 
OUT OF AM 


are used Capable of 
halting the cpu at any 

| specific address Stop 
losing time and patience. 
BUG CATCHER Is the 
efficient answer 


Locate the bug in your 
program quickly with the 
al-new BUG CATCHER 
Relatie and easy'to use, 
tms timesaver fits easily 
in pocket or case 
Functional for any $195 complete (plus 
computer where EPROMs applicable sales tax) 


* EL КЕШІГУ 


MARTEC SYSTEMS, INC. 
P.O. BOX 9069, NEWBURGH, МУ 19550 (914) 965-4044 
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| 
> Many boxes сап be created: 


Circle 210 on Inquiry card. 


One introductory example we employed with elemen- 
tary and junior high school students was a series of pro- 
jects to use, modify, and extend the definition of a Box 
description. А box is an object that looks like a square: it 
can be drawn on the display screen or erased. It can grow 
bigger or smaller, and turn right or left, and it can be 
| moved to different screen locations. 

Suppose we create jill as an instance of a Box: 


jill — Box new. 


Then jill can grow and turn: 


Jill grow: 50. 


jill turn: 45. 


jan — Box new. 


Animations and pretty designs come from sending a 
sequence of grow:, turn:, and move: messages to the 
various boxes. 

Once the students used several instances of Box, they 
modified the definition of Box in order to have all its 
instances follow the display screen cursor as the cursor 
was moved about by a pointing device, Generalizations 
of Box led to descriptions of triangles, hexagons, and 
other polygons. Simple games of "leap frog" or space war 
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A COVPU TERWARE " 
СОШОр 
COMPTE 


PROGRAMMERS TOOLS Monitor Assembler 
e Editor « PASCAL * Diagnostics 


GAMES 
e Asteroid Аспоп « Adventures and More 


HOME PROGRAMS Data Organizer 
* Home Finance * Educational Programs 


MEMORY * BOOKS * ACCESSORIES 


Color Invaders * Action Games 


Dept. C * Box 66B 
6809 Specialists Епсіпі!а5, CA 92024 е (714) 436-3512 


Computerware is а lrademark of Computerware 


Lomputers, Peripherals, LJnlimited! 
DON'T MISS THIS MONTH S SPECIALS!!! | 
1 о” COLOR MONITORS Manufactured by CONRAC studio 


quality, Іші) calor monitors with bullt-in de-Gauss, independent} 2 В А Sync Inputs 8 
much much more Originally over 51К prom — 
«18^ Diagonal Screen Model «5111/19 
shy CONAAC: Pro-Qualily 
e120VAC, 50/60 Hz Only 
| «R, б, B 2 Sync Inpuls 
“Perfect for Graphics, Etc. 5479 n 
*Locked Access Door Ww DATA 
eldeal Color Monitar for All Purposes 
sLike Now, Unused (29-19 
| Фасл ат Hanging SAt Pay Seymag Әң Dyimy 


| *Selectric-ll 1/0 PRINTER DC stepper diim position the carrier | 


Th and platen, and Ihe standard “Selectric” selection 
ht wind ıı 279 function solenoids offer parallel «control 
Wir BARGAIN! capabilities Driver circuitry not included Fan- 
! 4 табыс bidirectional capabilities for plotting. 
proportional spacing and mere! Used removed 
от  sophisticaled word processors. whole 
AS-IS inctudes data and into No lype element 

mcluded Only. 


“биесін Н 
UM Con чАлтотть ғ! 5 349 00 


PackAgerg А Читайлип SA? Бүр Shipp a On Cere, 


12” P-31 VIDEO MONITORS otw-ouauTv! 


Motorola HRM 351 featuring adjust- 
able Honzantal ose for ali display 
conlkjurabans 117/230 VAC opara- От 
Won ait (pul for isolation BNC com- r 
posite video input, contrast & bright- $7900 
ness conitals. Used, tested and opar- (rtg 
ational, good cond 6x04 y: BOx24 ч Pha Shimni) 
їаттаїв Originally cost over 5200 00! ы 
TOP QUALITY DISPLAKS DATA інсішзео, 77 ма фе 


DAISY WHEEL TERMINAL тео 4 Functions , wow ONLY 999990 


отли у 


COMPUTERS, NT | 
PERIPHERALS, 617/372-8637 


18 GRANITE STREET 


HAVERHILL. MASS. 01830 . 
LJNLIMITED! p~ = 


Mister Charger a VISA cerpen 
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Ultimate STATIC RAM is here! 


Tc i 
M d | ШТ Ө Bank Select 
|o! Т" 1 € Extended Address 
| 4 " © 8/16 bit Data 
T ums RD i $ 295 16KB 
idi E CET 5 465 32KB 


Assembled and Testad. 


Features: Model 32KUS “Uniselect: 3" 

S-100 Bus - confirms with IEEE-696(S100) specifications. 
Data-8 or 16 bit wide, compatible with 8 bit or new 16 bit 
machines. 

Extended Address - 24 bit addressing. 

Bank Select - by ports and bits, compatible with Cromemoo, Alph 
Micro, North Star, and many others. 

Fully Static and low power - current (s 0.6A typical with 32K byte. 
Two separate 16K addressing, 32K bank select with window 
capability in any 2K increments, any place within the addressed, 
EPROM. 2716, can be mixed with RAM in any place. 

Has provision to take new CMOS mem chips with battery back-up. 
Will support 280-28000 up to 4Mhz clock, 8085/8088 up to 
8Mhz. 


Other S-100 Boards Available: 280 based CPU, 1/0 Memory Interface, 
16K Static Ram. 


Fully socketed, solder masks, gold contacts and guaranteed for one full 

year, Delivery: from stock to 72 hours. Ordering: you may call far MC, 

Visa or COD orders. (Add $5.00 for C.O.D.| Personal checks ОК but 

М.О. speeds shipping. Allow 7 to 15 days to clear personal checks | 

before shipping. Undamaged boards can be returned within 10 days | 
| for full refunds. 

Illinois residents add 5%% sales tax. 


OEM, Dealer pricing available 


S. C. Digital P.O. Box 906 Phone: 


Aurora, IL 60507 (312) 897-7749 


0 


An Atlanta bulletin board system uses a: Hayes 
S-100 modem around the clock. Since March 1979, 
it has logged over 21,500 calls and been down 

a mere 10 minutes. For performance like this, 
depend on the Hayes Micromodem 100,7“ Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation. a built-in serial interface and 
direct connection to any modular phone jack. 


Тһе Micromodem 100 — and Micromodem 117" 
for Apple 1“ computers — are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 


ШЕРІ 


Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East, Norcross, GA 30082 (404) 449-8791 


Ми TRIG ҚҚА Micro M se RAFAT“ of Hayes Месарош Producis inc TM Apple Comite Ine 
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were new contexts in which to place the geometric ob- 
jects. Students discovered that judicious placement of 
geometric shapes formed pictures, and so "painting 
editors" were popular project areas for the students. 

The resource-center approach we took in locating our 
computer system in a schoo] emphasized shared projects, 
so that each student might bring a different skill to a pro- 
ject. Because we feel design is at least as important as 
implementation (programming), we encouraged students 
with good ideas for projects to act as resources for those 
students who preferred to write programs. Miniature 
research teams seemed to form in a natural way. The 
nonprogrammers on the team did their designs both 
visually (by sketching drawings of desired outcomes) and 
verbally, In the latter case, they designed by determining 
the needed objects and then specifying the language with 
which these objects would interact. The students 
benefited from the Smalltalk approach to description 
even before completing, or perhaps without completing, 
a running program. 

After our experiences in the schools, we felt that 
further studies of graphical user interfaces were needed in 
order to improve the visual feedback Smalltalk provides 
as its programming interface. The Smalltalk-76 system 
was created primarily as a basis for implementing and 
studying various user-interface concepts. It gave the 
users, mostly adult researchers, further ability in refining 
existing classes through the use of subclassing. This 
meant that the programmer could now modify a running 
model without creating a change to already existing 
examples of that model. Programming-by-refinement, 
then, became a key idea in our ability to motivate our 
users. 

Contrary to the idea that a computer is exciting 
because the programmer can create something from 
seemingly nothing, our users were shown that a com- 
puter is exciting because it can be a vast storehouse of 
already existing ideas (models) that can be retrieved and 
modified for the user's personal needs. Programming 
could be viewed and enjoyed as an evolutionary rather 
than a revolutionary act. The frustration of long hours of 
writing linear streams of code and then hoping to see 
some aspect of that code execute was replaced by in- 
cremental development. Emphasis was placed on learning 
how to make effective use of existing system components 
(objects in the Smalltalk sense). Much of the teaching we 
did was to show users how to search for and read the 
descriptions of the many useful components we and 
others (and even new users) continued to add to the 
system, 

Fundamentally, the Smalltalk approach to software 
has exciting potential for educational use. But why only 
"potential"? Ав the system development work has pro- 
ceeded from our initial work in the schools using 
Smalltalk-72, greater emphasis has been placed on pro- 
viding a powerful system that is of interest to computer 
professionals as well as children. The Smalltalk-80 
system, in its approach to providing a programming 
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interface, focuses more on software development for the 
professional. But the basic design of the system remains 
that of collections of objects. There is a clear layering of 
these objects in terms of system versus user-interface sup- 
port. Our success in bringing this system back into the 
classroom depends upon our ability to create a set of 
useful components (class descriptions) that the user can 
manipulate, as well as modify and combine, in order іс 
create new components. Among the components already 
developed toward this goal are text and text editors, 
graphical images and "sketching" and animation editors, 
as well as "browsers" for seeking out other, already 
existing components from libraries of such information. 
We have begun, but we still have a great deal of work 
ahead of us to design and store in libraries the viewing 
and controlling components of graphical user interfaces. 


Kits for Instructional Activities 

So far we have commented on the use of the 
Smalltalk-80 system for programming. In doing so, we 
have placed a great deal of importance on the existence of 
a library of components. Such a library is needed for 
both professionals and nonprofessionals, In order to im- 
prove the system for educational use, better support is 
needed to assist computer-based curriculum designers in 
developing flexible instructional activities (perhaps in the 
form of a special library). Several examples of instruc- 
tional activities that have been implemented in 
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Smalltalk-72 or Smalltalk-76 are described in Laura 
Gould and William Finzer's “A Study of TRIP: A Com- 
puter System for Animating Time-Rate-Distance Prob- 
lems”, (see reference 5) and Adele Goldberg’s "Educa- 
tional Uses of a Dynabook” (see reference 2). 

More recently, we have been trying to work out the 
idea of a kit for constructing such activities. By a "kit" we 
mean a set of components and a set of tools (by means of 
which these components can be viewed and manipulated) 
that can be used to create many different but related 
things. Thus, the VisiCalc program (see reference 1) can 
be viewed as a kit for making business forms; any text 
editor is a kit for creating textual documents, and any 
"painting" system such as the Smalltalk ToolBox is a kit 
for making sketches (see "ToolBox: А Smalltalk Illustra- 
tion System," by William Bowman and Bob Flegal, on 
page 369 of this issue). 

For developing instructional activities, we believe that 
a kit can be used as an interface to hide the unnecessary 
details of the Smalltalk-80 system. A kit could provide a 
(possibly graphical) interface to the system for the user 
(student, teacher or curriculum developer) who prefers to 
focus attention on only one or two aspects of the system, 
In such a kit, we maintain the Smalltalk approach of 
selecting objects that respond by receiving a message. 
The experience gained using one level of the systern can 
be applied to learning successively lower levels. Of ut- 
most importance, the code that implements the kit should 
be accessible at the next level of interface so that the kit 
can act as a starting point for further refinement and 
instructional design. 

For the most part, the kits we have designed create new 
programming interfaces. Most came about by looking at 
instructional activities from other systems and seeing 
which ones we liked. We then used the concepts of 
Smalltalk classes and instances in order to help us 
generalize the idea of the activity into kit form so that a 
teacher or student would be able to create personal varia- 
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Setting 

The original idea for the Dance Kit came from Bill 
Finzer, a mathematics teacher at San Francisco State 
University, Bill was introducing a friend to a Com- 
modore PET computer. Because both he and his friend 
are fans of an Indonesian dancer called Pak Jana, Bill 
conceived the idea of teaching his friend about program- 
ming in the context of choreography. He wrote a BASIC 
program called PAKJANA that allowed her to control 
the movements of a highly stylized dancer on the screen. 
(It has subsequently been used as a very successful in- 
troduction to programming for students in a course called 
"Computers without Fear,”) 

The PAKJANA figure is shown in figure 1. It is con- 
trolled by a sequence of commands, including a repeti- 
tion construct. The commands either: 


ereplace a face, an arm, or a leg 


Figure 1: The PAKJANA figure. Children were taught the basic 
ideas of programming by teaching this figure how to "dance," 
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emove the whole body up, down, to the right, or to the 
left 

ecreate a pause (wait command) 

ecreate a repetition of the commands 


A large set of "replacement parts" is provided: there 
are nine different expressions and nine different positions 
in which any arm or leg may appear. The user specifies 
these replacement parts and the movements that the 
dancer can make by choosing from a list of commands in 
a very simple language, Thus, users can create programs 
that move the dancer in a predictable sequence of dance 
routines, (That users may initially find the effects of their 
programs not entirely predictable only adds to the fun.) 
The replacement parts for PAKJANA are shown in figure 
2. (The program is available from Bill Finzer at the Center 
for Mathematical Literacy, Mathematics Department, 
San Francisco State University, 1600 Holloway, San 
Francisco CA 94132. The project was supported by an 
Academic Development Grant for the California State 
College System.) 


Theme 

Our Dance Kit evolved from Bill's BASIC program by 
considering possible extensions given the interactive 
graphics support of the Smalltalk-80 system. The goal of 
the Dance Kit is to provide a very flexible programming 
language by giving the user (the "programmer") the abil- 
ity to draw the figure for which a dance can be 
choreographed. This figure not only moves about the 
screen, but also may change the position, size, shape, or 
color of its parts. One of the editing capabilities provided 
to the user of the kit is the ability to draw and subdivide 
the figure into parts. The user can then draw a set of 
images that replace each of the subdivisions, We call 
these replacement parts. They appear on the display 
screen as a part of the programming language the user 
can employ to create dance routines, Án example figure is 
shown next to the label POSITIONS in figure 3, The user 
can view replacement parts of a particular subdivision by 
pointing on the screen to the part of the figure to be 
replaced. As an example, see the sequence of display 
screen views shown in figure 5 on pages 362 and 364. 

The programming language also contains "steps" for 
placing the figure and "bridges" that allow repetition of 
some sequences of instructions. The steps, GO, TURN, 


Figure 2: Replacement parts for the PAKJANA figure, Com- 
binations of these options allow the figure to be animated. 
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Circle 110 on Inquiry card. 
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and PAUSE, are given numerical parameters that indicate 
how large a step the figure should take. The user selects 
steps GO and TURN in cases where relative directional 
placement is desired. Alternatively, the user programs 
with a step that combines a direction and movement, For 
example, to take three steps іп an upward (1) direction, 
the step instruction is: 


The user sets the arrow icon to specify the direction. 
Bridge REPEAT is given a numerical parameter 
specifying the number of times a sequence of positions 
and steps should be repeated. Bridge REPEAT UNTIL is 
associated with a condition for terminating the repeti- 
tion, We envision a fixed set of conditions such as: 


E 
Stage 


А GHOST bridge indicates that an image of the dancer 
should remain on the screen in the dancer's last position 
whenever the figure steps using the GO instruction. If 


replacement parts include: 


for the left arm, then a simple sequence to have the 
dancer wave each arm three times looks like: 


ШІЗІШЕ 


Notice that the replacement parts сап overlap. For ехатп- 
ple, the arm parts are large and overlap the head part so 
that it is possible to lift the arms above the head. Simi- 
larly, the leg parts allow overlap with arm parts. The 
bridge "covers" the steps to be requested, with a condi- 
tion specified at the right girder. The figure can slowly 
dance stage right using: 


for the right arm, and: 


The user is also able to define "dance routines" that 
enable certain fixed sequences to be named, stored, 
retrieved for further editing, and used as a "sub-routine." 
Suppose the first sequence of commands is stored as the 
Dance Routine known as WAVE. We can then use this 
routine in another one to get: 
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On the screen, one routine (the one being edited by the 
user) is active at a time. Controls for managing routines 
are: 


e DELETE (delete the routine from the language) 
eSTORE (store the current dance act as this routine) 

e NEW (start a new dance act) 

e COPY (make a dance act exactly like the current one) 
eEDIT (make the selected routine be the current one you 
are editing) 


À new dance act has the initial name CURRENT 
DANCE, as shown in the figure 4. 

The user creates a Dance Act by using these elements 
(steps, bridges, and routines) of the programming 
language "DanceTalk" as shown in figure 4. This is done 
by simply pointing at the desired element and moving it 


POSITIONS 


Gl 
Left Center Right 


CURRENT 
DANCE 


8RIDGES 


ROUTINES 


Figure 3: А choreographer's programming language. 


POSITIONS 


= 
СЕНСЕ [o] 
UNTIL 


BRIDGES 


CURRENT 
DANCE 


| DELETE | STORE | нем | copy | EDIT — — | 


DANCE ACT 


ROUTINES 


Figure 4: А screen view of DanceTalk. This image, which 
appears on the video display of a Smalltalk system running the 
Dance Kit program, gives the user a menu of options with which 
ta animate the "dancer." 


Circle 330 an inquiry card. 
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JANUS has such features as: 


Separate Compilation 

Records with variants 

Subranges, Enumerations, and Arrays 

Case statement with others clause 

Integers and Arbitrary Precision Reats 

and much тоге... 
JANUS is the face of the future. The structured language 
that you need for efficient programming. This is your chance 
to get to tha head of the crowd and learn the language that 
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compiler, linker, assembler, and owners manual. 


CPIM is a trademark of Digital Research, inc. 
АРА is a trademark ol tha U.S Department of Defense 
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into the initially empty area in the lower part of the 
screen. Selected elements are highlighted by comple- 
menting their screen area. Notice the rectangular area 
labeled HELP at the bottom of the screen. When the user 
points into this area, a description of what to do next is 
shown, or a comment about a selected element is given. 


First Variation: The Stick Person 

A user of our Dance Kit might see the sequence of 
screen views shown in figures 5a through 5f. After a user 
has completed a longer Dance Act with two choreo- 
graphed (sub-)routines KICK and JUMP, the screen 
might look like figure 5f. Now when the user indicates 
DANCE in the bottom menu of commands, the top part 
of the screen clears as if a curtain were rising, and the user 
sees the given sequence of views—an animation (see 
figure 6). 

Note that a grid with a scale underlies both the space 
and time dimensions. These could be specified and 
experimented with by the user. 


Second Variation: The Big Turtle 

Our dancer may assume any size and shape we desire, 
and we can subdivide the dancer into any number of rec- 
tangular areas in order to create replaceable parts, The 
basic figure shown in figure 7 might be used. The dotted 
lines show the user's subdivision of the figure. Replace- 
ment parts for the section labeled D overlap section А, 


McGraw-Hill s 
Electronic 
Bookshelf 15 On 
The Alr 


Ask your computer to 
call 212-997-2488 for 
the latest Info on our 
computer and elec- 


tronics books. The sys- 
tem Is up dally from 6 
p.m. to 8 a.m. and 24 
hours on weekends. 


and might appear as shown in figure 8. Other replace- 

ment parts are left to the imagination of the reader. 
Dance Acts can be shared by different figures, except 

that both replacement parts and routines will have to be 


Text continued on page 365 


(5a) 


POSITIONS 


СӘ] [me +] |540) Le] en 
Cocter 


ots 
CURRENT 


| bELETE | stare | new | copy | 


DANCE ACT 


You can choreograph a dance by selecting 
a sequence al positions and steps. Віңіпек 
pravidé repeution or traces о! the dance act 
Select an element and then select this HELP 
area to learn whal іо do пахі. 


(5b) 


POSITIONS 


CURRENT 
DANCE 


DELETE | store | меу [copy | eor | 


DANCE ACT 


ROUTINES 


Марсе that replacement parts for the «дао 
Brea of the hiure are now shown You cati Beton? 
ono and place үп lhe Device Act 


Figure 5: Here and on page 364 are six views of the Dance Kit 
program during the creation of a dance. The "help" box, shown 
at the bottom of each figure, is always active. The shaded area 
indicates the item currently being worked on. 
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controller capability to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 
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ATARI 800 32K 5810.00! 


Atari 400 with 16K...............3399 Atari 822 Printer.. .... ........ 
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NEW! VOTRAX TYPE 'N TALK 
Even at these low prices, we will take the time to 
answer your questions, accepl suggestions, track down 
new products, and help you with your programming problems, 
We are here even after the sale. 
ALSO 
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10 MEGABYTES and MORE for the TRS-80* Mode! II 


plus SHARED ACCESS to HARD DISK DRIVE 


Hard/Soh Disk System (HSDS) Software allows access as single drive. You can 
have that 10 Megabyte continuous fila - that 50,000 name maillist or inventory! Or 
a directory with 1000 entries! Ail completely compatible with TRSDOS 2.0 BASIC. 
You can mix floppy and hard disk drives. Includes special utilises including HPURGE, 
OCS Directory Catalog System, HZAP Hard Disk Superzap. and many special 
formatting options. Three to eight timas faster than floppy! RACET quality. 


HARD DISK DRIVE & CONTROLLER $5995, Second User $595. 
HSDS Soltware $400. (Note: HSDS now also available tor CORVUS órives!!) 


INFINITE BASIC (Mod 1 & iH Tape or Disk) Mod i $50.00, Mod 111 $60.00 
Exlends Level 1] BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds! Select only functlons you want to optimize memory usage. 


INFINITE BUSINESS (Requires Infinite BASIC) Mod | & 111 530.00 
Complete printer pagination controls — auto headers, looters, page numbers. 
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of sorted and unsorted arrays, Hash codes. 
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"CTRL'R. Output to screen or printer! ' 


DSM Mod | $75.00, Mod 11 $150.00, Mod ІІ! $90.00 
Disk Sort/Merge lor RANDOM files. All machine language stand-alone package for 
soring speed. Establish sort specification in simple BASIC command File. Execute 
trom 005. Only оран action to sori is to change diskettes when requested! 
Handles multiple diskette flies! Super fast sori times — improved disk 1/0 times 
make this the fastest Disk Sort/ Merge available on your TRS 

(Mod | Min 32K 2-drive system. Mad 1! 64K 1-drive. Mod 111 32K 1-drive) 


GSF (Mod | & 111 Tape or Disk - Specify Memory Size) 

Mod | $25; Mod I| $50; Mod Il! $30 

Generalized Subroutine Facilities, The STANDARD against which all other sorts are 
compared! And then compare prices! Machine language — fast and powertul! 
Muiti-key multi-variable and mulli-key character string. Zero and move arrays. 
Mod |i includes USR PEEKS and POKES. includes sample programs. 


RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS -- RACET UTILITIES — RACET computas — RACET 
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LLLA... ИШ 
АСЕТ compules — 


DISCAT (32K 1-drive Min) Mod І, 111 $50.00 
This comprehensive Diskette Cataloguing/Indexing utility allows ihe user to keep 
track of thousands of programs in а categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette trea space. 


KFS-80 (1-drive 32K Min — Mod 11 64K) Mod І, 111 $100.00; Mod Ii $175.00 
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the programmer with a powertul disk handling ‚© for development of data base 
applications. Binary tree index system provides rapid access to tile records. 
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and query | сп. Record access times under seconds?! — ' 

COMPROC ( 64! 8 Mod Ill — Disk only) Мой | $20; Mod il $30 
Command РфсеБѕог. Auto your disk to perfórm'amy s quens af Іп гисі!0п5 thal 
you can give from the keyboard. DIR, FREE, pause, Wal or-üsbr InP, BASIC, No. 
of FILES and MEM SIZE, RUN program, respond to input statements. BREAK, 
return to 009; ate. Includes lowercase driver software; debounce 8 screenprint! 


UTILITY PACKAGE (Mort ! 64 
Important enhan 10. 


lor the раскаде ІП, even, 0 plication! 
XHIT, XGAT, XCOPY а t SUPÉBZAP are used la. 
bad diskettes! XDOPY а/085 nfulti-Fild copied 
sector mode and other features: SUPER 
diskette include track-Q, and. absolute diak-backup/e х 
builds consolidated-directortes*fronr-rninhtpire le display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
a single step, trace, subroutine calling, program looping, dynamic disassembly 
and mora!! 


DEVELOPMENT PACKAGE (Mod |} 64K) $125.00 
Includes RACET machine language SUPERZAP, Apparat Disassemüler, and Model 
I| interface to the Microsoft ‘Editor Assembler Plus’ software package including 
uploading services and palches for Disk 1/0. 
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Figure 5 continued: (5d) 
(5c) 
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| DELETE | sTORE | new |СОРУ | 


DANCE ACT 
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Q (| [puse | 
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| neuere | strone | new | copy | 


Шачғь 


The selected element rs à Bridge Н can cover à 
number al dance elements in order to repeat 
them а [red number ol imez. Aller you select 
ihe bndge, point to the first clamam io be unde 
ihe bridge. Then move the pomter over cach 
successive element until the brake 5 construct 


You Cat see your Dance Act as d es now 
constructed by selecting the common! DANCE 
iJ the Dance 9005 un top long, select STOP, 


(Se) (5f) 


POSITIONS POSITIONS 


Gp 
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G] pe 
Lett Center Aight 


CURRENT Current 


OELETE | STORE | нем | copy | ҒОЛ | 


DANCE АСТ 
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(3: (ко | 
Lett 


DELETE | stone | мем | cory | 


CIKAL 


Repeal 2 i& the defaull. Select Ihe 2 m order to 
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Text continued from page 362: 


changed appropriately. A Turtle Dance Act that is akin 
to the Stick Person Dance Act shown in the first variation 
appears in figure 9, The animation for this Dance Act 
consists of the sequence of views shown in figure 10. 


Third Variation: Boxes 

The dancer might be a simple geometrical shape. The 
dancing needn't be subdivided, but replacement parts for 
the whole figure might be available. 

For example, the user might create the following 
replacement parts: 


Suppose the initial dance is set with the dancer moving 
toward the right. A possible Dance Act is shown in 
figure 11, where next HEX is defined as: 


The ghost is used to leave a trace of the box after each 
step. Each step unit was presumably scaled by the user to 
be the size of the box so that no overlapping occurs. А! 
the end of this act the screen would look like figure 12. 

Another possible geometric design comes from the 
building blocks shown in figure 13. If the dance act is 
defined as shown in figure 14, then at the end of the dance 
the screen will look like figure 15, When a figure of one 
color is superimposed on a figure of another color, the 
underlying figure disappears. 


Fourth Variation: The Degenerate Turtle 

The Dance Kit can be used to do conventional Turtle 
geometry (see reference 6) by allowing the figure to 
degenerate to a point (no replacement parts need apply) 
and defining a scale such that GO | means to go to the 
next point on the screen. 


Dancing School 

The Dance Kit is one example from a variety of kits 
and ideas For kits that we have entertained and that have 
entertained us. One of our major concerns is to create an 
environment in which the design of interesting and imag- 
inative educational materials will be fostered, and we 
believe that the Smalltalk-80 system will make it easier to 
create such kits. 

We have given much thought to some necessary char- 
acteristics of a framework for a Dance (or any other) Kit. 
We suggest that certain services always be present on the 
screen. For example, a help system is of supreme 
importance. We have provided an indication of the help 
system we would incorporate into the Dance Kit. The 
TRIP system for animating algebra word problems (see 
reference 5) provides such a complete HELP facility that 


even fearful users need be told only how to use the point- 
ing device in order to control all the functionality of the 
system, Other possibilities for services include a 
LIBRARY, a GUIDE to other activities that might be 
appropriate, and a facility that allows users to enter sug- 


Comment Dance Element 
Stage 
begin 
move over 3 
make certain 
leg is down 
"= 
lag up Element 
a KICK 
on down 
a KICK lirst REPEAT 
өз 
a KICK 
ca sow 
leg up Eleme 
- 
"ug eph Element 
second 
a KICK 
leg up Elomar | REPEAT 
& KICK 
eg down 
‚т L | 
move down 4 
UNTIL 
move down 4 ш 
etc 


Figure 6: Execution of the dance given in figure 5f. 
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Figure 7: А basic drawing of a big turtle that can be animated. 


ھا 21№ 
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Figure 8: Example alternate replacement parts for the big turtle. 


POSITIONS 


O her 
Leli Caniar Right 


Current 
| DELETE | STORE | NEW | copy | EDIT | 


DANCE ACT 


rac 


Figure 9: Screen view of the Dance Kit being used to animate 
the big turtle. 
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Comment 


move over 3 


make certain 
head up 


Bagin 


Peek-a-Boo 


head up 


head In 


head up 


head in 


pausa 


head up 


head in 


haad up 


head in 


pause 


move down 2 


tail down 


move down 4 


Dance Element 


Element 


Регек-а-Нос first REPEAT 


Element 


Peek-a-Boo 
Element 


PAUSE 1 


REPEAT 
UNTIL 
on 
Stage 


SEE 


Figure 10: Execution of the dance given іп figure 9. 


Figure 11: Possible Dance Act for a set of box shapes. 


gestions and other feedback for the instructor (ie: a 
GRIPE). 

We have also imagined a Dance Kit in a computerless 
classroom. The idea that computer-based activities 
should have concrete analogues, especially for young 
children, has been well received in the experience of the 
MIT LOGO group. We would use the children as the 
figures in the dances and create the Dance Act instruc- 
tions and routines on paper or a blackboard or.... Of 
course if we want to leave ghosts, we will need to enlist 
the services of more than one child. 

In this mode of use of the Dance Kit we are fond of im- 
agining children as the design elements of the seven possi- 
ble friezes shown in figure 16; each frieze is characterized 
by the group of transformations or symmetries that 


Figure 13: A basic drawing of some geometric designs that can 
be used by the Dance Kit. 


REPEAT 4 
а Q ' 


Figure 14: Possible Dance Act for the set of geometric designs. 


Figure 15: A drawing made by the Dance Act of figure 14. 
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preserve them. (А symmetry is a one-to-one transforma- 
EU ҮҮ tion that preserves distance.) The basic symmetries are 


translations, rotations, and reflections. We envision the 
children casting their shadows to form the patterns—or 


perhaps even lying on the floor. (Of course, 
PT "T mathematical friezes are like lines—infinitely long—but 

we can enjoy thinking about finite pieces.) 
Frieze patterns might look like those in figure 16. 
However, we will leave the Dance Acts for the frieze pat- 

terns as an exercise for the reader. 

у 1 A 1 ۸ x The Dance Kit can be thought of as a forum for learn- 
TS ix. ing introductory programming concepts. А curriculum 
developer would create a dancer and replacement parts 
that are of interest to the student; the developer would 


À 1 > also select steps, bridges, and initial (sub-)routines that 
TT support recommended or assigned exercises. The com- 


h3 


со 


Y Y Y bination of dancer replacement parts, steps, bridges, and 
subroutines makes up a "programming language." Alter- 
natively, the student could do more of the creation of the 
language. The Dance Kit has our approval because of this 
) 0 ) 0 ) ‘ possibility of dual and flexible use. Ш 
References 
1. Bricklin, Dan and Bob Frankston. VisiCalc™ Computer Software 
Program, 1979. 
. Goldberg, Adele. "Educational Uses of a Dynabook." Computers 
2а amm in Education, Volume 3. Great Britain: Pergamon Press Ltd, 1979, 
pages 247 through 266. 
. Goldberg, Adele and Alan Kay. Teaching Smalltalk, Technical 
Report SSL 77-2, Xerox Palo Alto Research Center, 1977. 
4. Goldberg, Adele, Dave Robson, and Dan Ingalls. Sma/italk-BO: The 
Language and 1:5 Implementation and Smailtalk-80: The Interac- 
^ 1 ۸ 1 ۸ 1 tive Programming Environment (forthcoming). 

— — 5. Gould, Laura and William Finzer. "А Study of TRIP: A Computer 
System for Animating Time-Rate-Disiance Problems." Pro- 
ceedings of the IFIP Third World Conference on Computers in 
Education (WCCE-B1). July 1981, Lausanne, Switzerland. 

L ж н Б. i 6. Papert, Seymour. Mindstorms: Children, Computers, and Pawer- 

Figure 16; Frieze patterns of stick -— By combining a basic ful Ideas. New York: Basic Books, 1980. 

pattern and its variations, many frieze patterns can be made. 


CROMEMCO HAZELTINE MORE SPECIALS 


Integral Data Systems Livermore Accoustic 
1421 Model 445 Coupler 5158.95 


| i 1 Printer $595.00 Centronics Micro 
SY ІМ CH R 0 M | i Video Televidso Pnnter 349.00 


Terminal Model 050 1295.00 5° Scotch Dusketle 
indusira! Micra Box 
Systems 349.00 в” Scotch iskete 


THE Е-Е s | 2 
COMPUTER қ . ا‎ We have a Іші staff of Programmers and 


ШИР SS Compuler Consult i 
PEOPLE 3 PEE puter Consultants lo design, configure and 
Р <3 | ALPHA- - 1 deliver a Turnkey Computer System to meet 


MICRO | your specific requirements 


Computer 


We carry a full (пе of: ADDS QUM 
| : , QUME, 
System | CROMEMCO, SCOTCH, MAXELL, VER- 
| | | | ж BATIM, ALPHA-MICRO, ATARI, INTEGRAL 
ی‎ . | M DATA, LIVERMORE COUPLERS. 


HAZELTINE, TEXAS INSTRUMENTS, 


i f SYNCHRO-SOUND ENTERPRISES, ІМС. Шашым ЫЫ 


ШЫ THE COMPUTER PEOPLE 125 Mineola Ave., Roslyn Hts., N.Y. 11577 CALL. WRITE OR VISIT 
V V Phone Orders call: 516/484/1852 © Toll Free: 800/645-3820 « TWX 510-220-0021 SYSTEMS CENTER 
10-4 Daily & Saturday 


368 August 1981 © BYTE Publications Inc 


ToolBox: 


A Smalltalk Illustration System 


Computer art is usually thought of 
as linear, geometric, and repetitious. 
The Smalltalk group at the Xerox 
Palo Alto Research Center has been 
exploring the potential image-making 
capabilities of the computer-powered 
display medium for almost ten years. 
We have investigated the idea of 
using the computer and its associated 
display as an art medium for a user/ 
artist to create visual material. We 
allow the mixture of an artist's free- 
hand sketches with structured com- 
mands for manipulating graphic 
forms. This approach can be con- 
trasted with the more traditional 
approach where the machine is pro- 
grammed to "draw," usually with 
lines, some visual image on the dis- 
play screen. Figure 1 is a typical 
computer-generated pattern in which 
symmetrically ordered lines form an 
illusion of spherical volume. 
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Figure 1; A typical computer-generated geometric design in which symmetrically 


Wiliam Bowman and Bob Flegal 
Learning Research Group 
Xerox Palo Alto Research Center 
3333 Coyote Hill Road 
Palo Alto CA 94304 


This article reports on one of our 
developments in the area of 
computer-assisted image creation. 
ToolBox is a drawing system 
designed for general-purpose, inter- 
active image creation and editing. 
ToolBox was designed jointly by 
artist William Bowman and computer 
ج‎ a! 


ToolBox Is a graphics 
system designed for 
general-purpose, 
interactive image 
creation and editing. 


scientist Bob Flegal to explore graphic 
specialization within the computer- 
powered display medium. We were 
interested in determining the areas 
within the visual and graphic arts for 
which the computer-powered display 
medium is a particularly suitable and 


ordered lines form an illusion of spherical volume. 


efficient graphic tool. To do so we in- 
vestigated possible tools, techniques, 
and image-making capabilities of this 
new medium. The underlying impli- 
cation (and intention) of this 
approach is a new role in professional 
graphics: that of the illustrator/artist 
who creates images with computer 
machine tools rather than with con- 
ventional hand tools. 

The ToolBox system receives input 
from the user/artist from a graphics 
tablet and keyboard and modifies the 
screen image based on his/her 
actions. The computer program does 
not generate the image from a set of 
programmed drawing instructions. 
For example, to specify a straight- 
edge line, the artist need only specify 
the two end points of the line with the 
graphics tablet and the program com- 
pletes the line, This is in contrast to 
methods where a "pen" is pro- 
grammed with up, down, and draw 
commands with coordinates as argu- 
ments. This idea is illustrated in 
figure 2. 


System Description 

ToolBox consists of a coordinated 
set of graphic tools that provide a 
wide range of form construction 
options for use in testing machine 
illustration concepts. Five fundamen- 


‘tal tool functions comprise the basic 


graphical form vocabulary. Each of 
these tools can be modified in its use 
by one or more of four sets of vari- 
ables that can affect its form source, 
color tone, grid spacing, and func- 
tional mode. Brief descriptions of the 
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USER/ARTIST 


INPUT TABLET 


DISPLAY SCREEN 


TOOLBOX PROGRAM 


Figure 2: Modification of the ToolBox screen image based on user/artist input. The 
computer assists in drawing a line after the artist has entered end points on a graphics 


tablet, 


tools and the variables affecting them 
follow. 

Select Form allows the user/artist 
to select a rectilinear-shaped picture 
from the display screen as the form 
source, The form selected can be 
thought of as a brush which the other 
five tools use as their source picture. 
The artist can create a form source 
using any of the tools available in the 
ToolBox system, from Smalltalk 
graphic commands, from the Small- 
talk text editor, or from a library of 
form sources. 

The following are ToolBox tool 
functions: 


eCOPY enables continuous 
individual copies of the form source 
onto the display screen. This can be 
thought of as painting on the display 
screen using a brush (the form source) 
e DRAW enables freehand line draw- 
ing or sketching by connecting form 
source copies with line segments 
eARC enables curve construction 
(using spline functions) 

eBLOCK enables solid rectangles to 
be formed 

@LINE enables straight-line construc- 
tion between two points 


Grid spaces modulate the tools to 
function on specifiable horizontal and 
vertical grid lines. 

Calor tones allow creation of form 
in black, white, or one of the four in- 
termediate grays (spatial-halftones). 

There are three modes affecting the 
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copying of source forms onto the dis- 
play: store, or, and xor. We called 
these modes “over,” “under,” and 
"reverse," 


Art Examples 

Figure 3 shows some of the visual 
effects that are possible with a single 
form source—two triangles. Since 
each form source can have five tools, 
five griddings, six colors, and three 
modes, the number of possible pic- 
torial effects is staggering. 

The display screen upon which the 
pictures in this article were made is 


DOLLARS 
7D ;- 


1972 1973 


Me 


Figure 3: ToolBox variations on a single 
form source—two triangles. 


606 by 808 dots, and each dot is either 
black or white (no gray scale). The 
display is refreshed out of the com- 
puter's main memory. Thus, to turn a 
display dot black or white, 1 or 0 is 
written into memory. 

During the programming and de- 
velopment of the ToolBox system, a 
series of image-making experiments 
were conducted, both as active input 
to the evolving design of the system 
and as a preliminary test of its capa- 
bilities. The main purpose of these 
experiments was to explore the poten- 
tial of the machine tools for enabling 


4 gas 


4 electricity 


4 garbage 


1974 1975 


Figure 4: А bar chart designed by William Bowman. 
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Figures 5, 6, 7, 8: These four illustrations by Bowman were created using the ToolBox 


graphics system. 


a variety of graphic strategies for 
image design and execution. Some of 
these strategies resembled conven- 
tional graphic techniques; however, 
most of them turned out to be unique 
to the machine medium, 

The remainder of this article con- 
sists of pictures that grew out of these 


early experiments. They are intended 
as a demonstration of the range and 
depth of graphic language effects that 
can be achieved with the ToolBox 
system. 

Figure 4 is a simple bar chart. This 
figure made heavy use of the BLOCK 
tool and several grid settings. The 


illustration was done in a very short 
amount of time compared to the 
amount of time it would take to draw 
a simple bar chart using conventional 
media, The ToolBox system is par- 
ticularly effective for images involv- 
ing horizontal and vertical elements, 
(Figures 4, 5, 6, 7, and 8 were ex- 


ecuted by William Bowman.) 

Ihe BLOCK, LINE, and CURVE 
tools were heavily used in figure 5. 
Note the texturing at the bottom of 
the illustration; it was created using 
the COPY tool in reverse mode with 
the color variable set to black. 

In figure 6, the COPY tool in 
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reverse mode was used to create the 
effects in the bottom half of the image 
and for the leaves and the bark on the 
tree, 

The perspective effect in figure 7 
was easily obtained using the grid set- 
tings in the system, The shading was 
created using a "brush" containing 
just a few black dots with the COPY 
tool used in erase mode on a black 
background. 

Note the use of the COPY tool and 
grid settings to construct the chain on 
the socket in figure 8. The ToolBox 
system proved particularly effective 
for rapid construction of repeated 
patterns. 

The next four pictures were done 
by Howard Foote, an artist and col- 
lege art teacher who had never 
worked on a computer system or ter- 
minal, He was contracted to use the 
system and push it to its graphical 
limits. Іп the picture in figure 9, Foote 
made considerable use of the COPY 
tool and DRAW tool. 

In the picture in figure 10, Foote 
was able to represent his subject with 
remarkable loyalty to physical 
realities when he wanted to and at the 
same time seemed able to maintain а 
flexible control over compositional 
features, His form vocabulary was 
wide and included a rich use of line, 
shape, texture, and tonal value. 


[n the picture in figure 11, Foote 
made considerable use of the DRAW 
tool to achieve a free and open effect. 
Geometrical forms and exact tech- 
nical mastery of fine detail were the 
only major areas of pictorial interest 
with which he did not choose to deal 
when using the ToolBox system. 

The illustration in figure 12 shows 
a technique often used by Foote: a 
spatial-saturation strategy using per- 
sonally constructed form units with 
the COPY tool in different tones and 
modes, 

The final illustration, figure 13, 
was done by Bob Flegal. The motifs 
in the border were taken from North 


Figures 9, 10, 11, 12: The drawings in 
these four figures were done by Howard 
Foote, an artist and college art teacher 
who was contracted to use the ToolBox 
system and to push it to its graphical 
limits. 
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Figure 13: А border design created by 
Bob Flegal. The motifs are from North 
African carpet patterns. 
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African carpet designs, They were 
pieced together using the COPY tool 
with various grid settings, The Tool- 
Box system allows rapid construction 
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Based оп the speed of execution 
and the range and depth of graphic 
language effects that can be created 
with the ToolBox system we feel that 
similar systems will become another 
common graphic tool for profes- 
sional-level designers and illustrators. 
Extensions of the basic ideas 
presented in this article are numerous 
and provide a fertile ground for 
research in computer-mediated 
illustration and design. a 
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Virtual Memory 


for an 


Object-Oriented Language 


The amount of information in a 
person's brain is truly vast; even the 
amount accessed in the course of a 
few hours of thought is vast. This is 
in contrast to the amount of informa- 
tion in the main memory of a com- 
puter, which is minuscule by com- 
parison. The exciting thing about 
computers, though, is that we can use 
them to extend and enhance our 
thought. If a computer is to serve ef- 
fectively as an aid to thought, it must 
be able to hold enough information to 
be useful. However, the memory of 
the largest computer today is so small 
that it severely limits what that com- 
puter can do. There are so many 
orders of magnitude between the 
capacity of the brain and the capacity 
of a computer that given the ques- 
tion "How much memory will the 
computer need?" the answer should 
always be "As much as possible." 

Software for personal computers is 
just crossing a threshold of usefulness 
and flexibility, There are tasks, such 
as revising a draft of a paper, which 
are tremendously easier to do with a 
computer than without. Once you 
have edited with a computer, it seems 
absurd to edit by hand. The number 
of tasks for which the computer is 
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essential is growing rapidly, causing a 
very sharp rise in the demand for 
storage in each personal computing 
system. Ás we design more useful 
aids to human thought, we will im- 
mediately want to access an amount 
of information closer to the amount 
in someone's head. Many extraor- 
dinary ideas will become software 
realities in the next few years, And 
large quantities of memory will be 
needed to run and store all of that 
wonderful software, 


Given the question 
"How much memory 
will the computer 
need?” the answer 
should always be ''As 
much as possible.” 


The practical limit on the size of a 
computer's memory is cost. Every 
project, especially a personal com- 
puter, has cost limits, The question 
becomes how to get the most memory 
for the least cost, Roughly speaking, 
memory falls into two categories: 
fast, expensive memory and slow, in- 


expensive memory, Main memory 
and core are common names for the 
fast, semiconductor memory. The 
slow memory, secondary memory, is 
almost always a disk. If we bought all 
slow memory, the processor would 


continually wait for the disk and 


would give very poor performance. If 
we spent all our money on fast 
memory, we would not get very 
much of it, and many of the bigger 
and better programs would not fit in. 
The game is to buy some fast memory 
and some slow memory and arrange 
things so that the processor rarely has 
to wait for the slow memory. This 
game, and specifically the mechanism 
which hides the slow memory from 
the processor, is called virtual 
memory. 

If there were no way at all to 
predict which byte of memory the 
processor might want next, it would 
be impossible to win the game of vir- 
tual memory. However, pieces of 
data that are used together are often 
stored together, and program instruc- 
tions tend to be executed and stored 
in a sequence. The principle of locali- 
ty of reference states that the pro- 
cessor is most likely to access a 
memory location very near the last 


one it accessed (see reference 2 at the 
end of this article). The game of vir- 
tual memory is based on а trick: 
when the processor starts to ask for 
bytes from a block of code or data, it 
should move that code or data into 
the fast memory. If the processor con- 
tinues to access that information, all 
of the accesses will be to fast 
memory. When the program moves 
on to a new activity, it may again be 
forced to get its information from the 
slow memory. To win the game, a 
virtual memory must maintain a 
situation where most of the 
processor's accesses are to the fast 
memory. If the strategy fails and the 
processor often wants data from the 
slow memory, the entire system will 


run very slowly. 
The act of moving programs or 


data between the two kinds of 
memory is called swapping (see figure 
1). The program that the user is run- 
ning may or may not control the 
swapping explicitly. Overlays are 
large groups of subroutines that are 


Secondury Storage 
(mini- Winchester disk or bubble 
memory ûr network connection ) 


moved to and from the disk under 
control of the user program. In an 
automatic virtual memory, however, 
the user program is unaware that 
swapping is occurring. The program- 
mer does not specify how the pro- 
gram should be divided up into pieces 
or when swapping should occur. 

In certain cases, letting the pro- 
grammer control swapping directly 
can result in good performance. 
However, the virtual memory game is 
very complex and is played very 
quickly inside the computer. We 
believe that the programmer should 
not be burdened with deciding what 
part of the data to swap and when to 
do it. Asking the programmer to in- 
struct the virtual memory is like ask- 
ing a race car designer to write down, 
for the driver, exactly how to move 
the steering wheel in some future 
race. 

In this article, we first look at a 


common type of automatic virtual 


memory called paging. We then 
introduce a new type of virtual 
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Figure 1: Main memory, secondary memory, and swapping combine to form a virtual 
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memory that takes advantage of its 
knowledge of objects. We describe in 
detail a specific object-oriented vir- 
tual memory for the Smalltalk-76 
system and explain how it plays the 
virtual memory game better than a 


paging system. 


Paging 


The most common kind of auto- 
matic virtual memory is called pag- 
ing. In paging, the program is cut up 
arbitrarily into pieces. Each piece is 
called a page and contains the same 
number of bytes as every other page 
—say, 512. There are many more 
pages than will fit into main memory 
at once, so most of them stay on the 
disk. The processor knows only 
about byte addresses in one large ad- 
dress space called the virtual address 
space. Every time the processor ac- 
cesses a byte, the address of the byte 
is checked. The high-order bits of the 
address tell which page contains that 
byte, (The low-order bits tell which 
byte within the page.) ЇЁ that page is 
not in main memory, the user pro- 


gram stops. The virtual memory pro- 
gram starts up, finds an old page, 
moves it to the disk, and brings the 
desired page into memory in its place. 
(We will use the term "memory" to 
refer to the fast, main memory only.) 
The act of discovering that a page is 
needed from the disk and bringing it 
into memory is called a page fault. 
An advantage of paging is that it 
works regardless of the contents of 
the pages. The mechanism needed to 
determine whether a given page is in 
memory is simple. Many computers 
have special hardware to speed up the 
translation between an address in the 
virtual space and a page in memory. 
There are problems with paging, 
however. If the program needs a par- 
ticular byte, the entire page surround- 
ing that byte must be brought into 
memory, If no other bytes on that 
page are useful at the moment, a large 
amount of main memory is wasted. 
Since programs are cut up arbitrarily 
into pages in the first place, it is com- 
mon that the rest of the page has 
nothing to do with the part currently 
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wanted. Sometimes a significant frac- 
tion of memory is taken up by pages 
from which the processor wants only 
a few bytes (see figure 2), These pages 
crowd out pages containing other 
parts of the program, causing many 
pages to be swapped to run the rest of 
the program. The many accesses to 
slow, secondary memory cause the 
whole system to be slow. 

Another problem with paging is 
that every address of a byte or a word 
must be a long address. When an 
object-oriented language is built on a 
paging system, a pointer to an object 
is typically the address of the first 
word of the object. Every pointer 
must be capable of reaching any word 
in the entire virtual space, and each 
one must have enough bits to span 
the space. Pointers comprise a large 
fraction of many programs and data 
structures. If they could be shorter, 
more of the program could be packed 
into one page in memory and the en- 
tire program would take fewer pages 
of memory. 


Object-Oriented Virtual Memory 

Smalltalk is a system composed of 
objects, Ап object is a little package 
of functionality. It contains the 
values of a few variables or a small 
piece of program. The important 
thing about an object is that its parts 
belong together. If a program wants а 
part of an object, it probably wants 
other parts, too. Different pieces of 
information were packaged together 
in that object exactly because they 
will be used together. Locality of 
reference is strong inside an object 
and, in general, weak between ob- 
jects. 

An object-oriented virtual memory 
swaps individual objects instead of 
entire pages between disk and main 


memory. Objects that are brought 
into memory are packed end to end 
with the objects already еге. 
Memory is thus entirely filled with 
useful or likely-to-be-useful data. A 
larger percentage of memory is ac- 
tually holding useful information 
than it would under a paging system. 
The result is that a larger part of the 
program can fit into memory at once. 

There is a penalty for swapping ob- 
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jects, however. Objects are generally 
smaller than pages, and there are a lot 
of them in memory at once. The vir- 
tual memory program must keep 
track of which object is in which 
place in the memory, and it must be 
able to find out where each object 
came from on the disk. Managing in- 
dividual objects is more complicated 
than managing pages, but the advan- 
tage of packing main memory with 
useful objects makes up for the time 
spent managing the objects. 

By object-oriented virtual memory, 
we mean a system that swaps objects 
which have meaning in the high-level 
language and which are typically 
small. Segments in the B5500 
(reference 4) and objects in HYDRA 
(reference 5), while being the units of 
swapping in their systems, are large. 
These "objects" require tens or hun- 
dreds of bytes of overhead informa- 
tion each. An object-oriented virtual 
memory, in our sense, gives an object 
the same swapping freedom as a seg- 
ment and shrinks the overhead to a 
few bytes per object. 


Pointers to Objects 

An object consists of fields, which 
hold the values of their named and in- 
dexed instance variables. Each field 
contains a numeric value, which can 
be interpreted as itself or (usually) as 
a pointer to another object. This 
number, called the object pointer, is 
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the unique identifier of the other ob- 
ject. Every object has an object 
pointer. Given an object pointer, the 
virtual memory must be able to locate 
that object, whether it is in memory 
or on the disk (see figure 3). 
Creating, destroying, and moving 
objects in memory is the job of a 
storage manager, The virtual 
memory program takes the place of 
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an object that is in memory, the 
operations of fetching a field and 
storing a field must run fast. Both the 
fetch and store operations specify an 
object by giving its unique object 
pointer. The translation from the ob- 
ject pointer to the object's location in 
memory must be fast. The virtual 
memory spends most of its time doing 
this translation. А fixed cor- 
respondence between object pointers 
and locations in memory does not 
work, since almost any combination 
of objects may be in memory at the 
same time, The translation from ob- 
ject pointer to memory location must 
be highly variable. 

Once in a while, the interpreter at- 
tempts access to an object that is not 
in memory. The virtual memory must 
detect the attempt, find the object on 
the disk, and bring it into memory. 
This process is called an object fault. 
Sometimes other objects must first be 
removed from memory to make room 
for the incoming object. Іп order to 
find an object on the disk, there must 
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be a correspondence between an ob- 
ject pointer and that object's location 
on the disk. The data needed to hold 
this correspondence must be com- 
pactly represented, as there may be 
many objects in the system. 


OOZE 

In 1975 and 1976, Dan Ingalls and I 
designed and built a virtual memory 
to support the Smalltalk-74 system, 
called OOZE (Object-Oriented 
Zoned Environment), It then became 
the foundation for the Smalltalk-76 
system (reference 3). The combina- 
tion was very successful, and many 
interesting projects have been built in 
it. OOZE serves as an excellent il- 
lustration of a usable object-oriented 
virtual memory implemented entirely 
in software, At the end of this article, 
we discuss possible modifications of 
OOZE for the Smalitalk-80 system. 

For OOZE to play the game of vir- 
tual memory well, we had to design it 
to fit the rules. Economics (of our 
existing hardware) dictated the size of 
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Figure 3: Objects and object pointers (as seen by casual observers). The "magic" is the 
unspecified process of translating the value of the object pointer to the actual address at 


which the object is stored. 


main memory, the size of the disk, 
and the ratio of their speeds, The 
rules also included the things that the 
Smalltalk interpreter expected objects 
to do. We considered these and decid- 
ed that in OOZE an object pointer 
would be 16 bits long, to fit into a 
machine word, We wanted every 
combination of 16 bits to be a legal 
object pointer, giving a total of 64 K 
objects. With a mean object size of 10 
to 20 words, this was a good match to 
the size of our disk. To guarantee 
good performance during a fault on 
an Object, we specified that any ob- 
ject can be brought into memory by 
reading, at most, one place on the 
disk. We did not allow one disk read 
to look up the disk address and 
another disk read to get the actual ob- 
ject. , 

The design of OOZE centers 
around the handling of the two im- 
portant object pointer translations. 
Finding an object’s location in 
memory from its object pointer must 
be fast, This mapping must also be 
flexible, since the exact combination 
of objects in memory changes from 
moment to moment, The correspon- 
dence between object pointer and 
memory location is a large hash table, 
called the Resident Object Table 
(ROT). Of the 64 K objects on the 
disk, perhaps 4000 are in memory at 
once. Each of these has an entry in the 
ROT. To find the location of an ob- 
ject, the hash routine uses the object 
pointer to compute where to look in 
the ROT. If it finds an entry whose 
object pointer matches, that entry 
also contains the memory address of 
the object (see figure 4). If the hash 
routine finds no match in the few en- 
tries it searches, the object is not in 
memory, The magic puffs of smoke in 
figure 3 depict the act of hashing an 
object pointer into the ROT to find its 
memory address. 

OOZE must maintain the ROT. 
When an object is brought in from the 
disk, OOZE hashes its object pointer 
and looks in the ROT. When it finds 
an empty entry among the few 
possibilities, it claims that entry for 
the new object. Conversely, when an 
object is removed from memory and 
put back on the disk, its entry in the 
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ROT is marked empty. Sornetimes an 
object moves in memory, and its 
memory address in its ROT entry 
must be updated (as referred to in 
figure 4). 

Hashing object pointers into the 
КОТ to find memory addresses is the 
highest bandwidth operation in 
OOZE. If hashing were supported by 
special-purpose hardware, the 
hashing operation would not con- 
sume much time, (Many machines 
provide similar hardware support for 
paging.) In our implementations of 
the Smalltalk-76 system, the best we 
were able to do was to write the ROT 
hashing algorithm in microcode. In 
spite of this, OOZE spends a large 
fraction of its time hashing into the 
ROT. Any hash that can be avoided 
saves time. We modified the 
Smalltalk interpreter to remember the 
memory addresses of certain fre- 
quently used objects. During the 
straight-line execution of a Smalltalk 
method, the interpreter holds the 
memory address of the currently ex- 
eculing method, the receiver, and the 


object on the top of the stack. 
Smalltalk spends significantly less 
time in OOZE when hashes of these 
frequently used objects аге cir- 
cumvented, 

Hashing into the ROT is optimized 
in yet another way. Ás mentioned 
before, the hash routine uses the ob- 
ject pointer to compute a series of 
places to search in the ROT. The 
entries examined form a chain, with 
different object pointers having dif- 
ferent chains. These chains crisscross 
throughout the ROT. An entry on 
one chain is many times filled by an 
object pointer from a different chain 
that also uses this entry. The hash 
routine is searching for an entry that 
matches a certain object pointer, The 
search will succeed faster if the chain 
has all its own entries at the beginning 
and all other chains’ entries at the 
end, The algorithm for deleting an 
entry from the ROT provides this op- 
timization, After deleting the proper 
entry, it shuffles the remaining entries 
and moves them forward in their 
chains, Because of this strategy, the 
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average number of entries examined 
to find an object in memory is only 
1.8. Typically, the resident object 
table is 80 percent full. 


Finding an Object on the Disk 

The translation from an object 
pointer to the disk address of the ob- 
ject is also important. Since a list of 
the disk addresses of all 64 K objects 
would easily fill up main memory, 
OOZE must use a trick. Instead of 
object pointers being assigned ran- 
domly to objects, information is en- 
coded in each object pointer. This is 
done by dividing the set of object 
pointers into pseudoclasses. The bits 
in the upper part of the pointer in- 
dicate to which pseudoclass that ob- 
ject belongs. АН objects in a pseudo- 
class have the same Smalltalk class 
and have the same length. The 
Pseudoclass Map is a table that is in- 
dexed with the pseudoclass number, 
There OOZE finds the length of the 
object and its class (see figure 5). A 
single Smalltalk class may own as 
many pseudoclasses as it needs to 
cover all of its instances, Classes 
whose instances may have indexable 
variables, such as class String, own a 
different pseudoclass for each length 
or range of lengths. The pseudoclass 
encoding saves space because each 
object does not use a word to hold its 
class or a word to hold its length. Ob- 
jects in memory in OOZE are actually 
two words shorter than objects in the 
Smalltalk-80 system. 

The disk address of an object is also 
found by using its pseudoclass. All 
objects in a pseudoclass are the same 
length, and they are stored con- 
secutively on the disk. By knowing 
which object we want within the 
pseudoclass, we can compute its off- 
set from the beginning of the 
pseudoclass. If we know the starting 
disk address of the pseudoclass, we 
can add the offset and find the object, 
The Pseudoclass Map contains the 
starting disk address of the object's 
pseudoclass (see figure 5). The low 
bits of the object's pointer tell which 
object it is within the pseudoclass. 
This encoding allows the disk ad- 
dresses of all 64 K objects ta be 
stored in 512 words of memory. 


(There are actually two additional 
levels of translation Юг the disk ad- 
dress. Tables for these take another 
740 words). 

By using the Pseudoclass Map, 
OOZE can find the disk address of 
any object from its object pointer. If 
it is in memory, OOZE also finds the 
object from its object pointer, Thus 
the same object pointer serves to 
identify and find an object, no matter 
where the object is. Because moving 
an object between disk and memory 
does not change its pointer, fields that 
point to the object need not change 
when the object moves. А field 
always contains the object pointer of 
the object to which it refers, 
regardless of the field's location and 
regardless of the object's location. 


Storage Management 

The management of the swapping 
space has several aspects, Objects are 
created and destroyed by Smalltalk 
upon request, and they are also 
moved in and out of memory, Each of 
these actions causes insertion or dele- 
tion in the ROT and allocation or 
deallocation in memory. Consider a 


eto Pointer 
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number 


Dink Address of this Object! s 


Psaudocioss Map 


[tenga — | coss — | disk ogress 


Disk Address of stor! of this Pseeudociass + 


(length of an instance ж 


class that wants to create a new in- 
stance: the new instance must receive 
an object pointer whose pseudoclass 
is already owned by that class. For 
this reason, we treat free instances of 
a class as legitimate objects. They 
"belong to the class" and can be 
swapped to and from the disk just like 
normal instances. Each class keeps a 
linked list of free instances. The class 
thinks that there are an infinite 
number of free instances on the disk, 
waiting to be swapped in. To create a 
new instance, the class merely pulls 
the first object off its "free list." If that 
object is not in memory, a fault 
brings it in from the disk. When a free 
list on the disk runs out, OOZE con- 
structs new free instances on the disk 
as they are requested. 

We have reduced the problem of 
managing memory and the ROT to 
the problem of swapping. Main 
memory has some free blocks be- 
tween the areas being used for ob- 
jects. These free blocks are linked 
together on free lists according to 
their size. The ROT also contains 
unused entries, which are marked as 


such. During an object fault, OOZE 


inslonca number within 
а pseudociass (0-127) 


instance number |. 


Figure 5: Information encoded in an object pointer. 


Circie 346 on inqulry card. 


DATA 
COMMUNICATIONS 


Apple + TRS-80 * 5-100 
Alpha-Micro * CP/M and 
many others 


Finally, you can talk with thebig 
boys (or another mini/micro) 
by using our data communi- 
cations products: 


SACP 
Stand-Alone 
Communicatlons Processor 


This unit is a self-contained 
front-end data communications 
processor. The size of a 
MODEM, it interfaces to your 
mini/micro system through any 
available RS-232 port and 
manages the communications 
line independently. 


SACP-100 
5-100 Stand-Alone 
Communicatlons Processor 


Similar to the SACP described 
above, this unit can be inserted 
into an open S-100 slot on your 
system. It performs all of the 
functions of the SACP and, 
additionally, supports CPU to 
CPU data transfer through the 
use of a special 1/О ports. 


ZSIO-100 
S-100 Data 
Communications Board 


A four port RS-232 Serial 1/О 
and Real Time Clock board that 
establishes an interface to the 
powerful Zilog SIO chips. 
Maximum system throughput is 
achieved by utilizing the 
interrupt facilities of the Zilog 
ZSIO/2 апа СТС LSI chips. 


Avallable Protocols 


2780 e 3780 e HASP е JES1 
JES2 е VMRSCS е 3275 Emulation 
3271/3277 Emutation 


Trademarks: CP/M by Digital Research 
VISA and Master Charge accepted 
Dealer inquiries invited 


Sierra Data Sciences 
1300 East Shaw, Suite 164 
Fresno, California 93710 
(209) 224-0520 


August 1981 © BYTE Publications Ine 385 


Circie of possible 
Object Painters 


64K 0 
a 9, 
4% 
Ory 
touched 
G untouched 
2 © 
4 Y 
а 
Ф 
е % 
ы ғ 
“ie 
mcr 


When the Smalltalk 
infjarpreler accesses an 
ob ect, it.is marked "touched." 


LA 


+ Untouched 
this round means "old" 
"m 
+ 
= Touched 
moons “young” 
о JH 
\ E 
o 
MA 
“А 


Purged Sweep 
e ]t sands "aid" objects to the disk. 
• 1} makes "young" abjacis into old, 


Figure 6: The order in which objects are purged from main memory. 


claims a free ROT entry and a proper- 
sized block of memory for the incom- 
ing object. Occasionally, OOZE can- 
not find a legal ROT entry or a free 
block of memory that is large 
enough. The fault routine stops, and 
OOZE starts purging objects from 
memory by copying them to their 
proper places on the disk. It then frees 
the memory space and ROT entries of 
the objects it throws out, When the 
purge routine finishes, the fault 
routine resumes its work. 

The purge routine must decide 
which objects to throw out of 
memory. To play the game of virtual 
memory perfectly, OOZE should 
keep the objects which will be used 
soon and throw out those which will 
not. Since OOZE cannot see into the 
future, it throws out the least recently 
used objects. Objects that have been 
active recently are kept, and inactive 
ones are tossed out. The purge 
routine examines objects in memory 
in an order determined by their object 
pointers. Consider the space of all ob- 
ject pointers to be a circle. The purge 
routine tours the circle, keeping ob- 
jects that have been accessed since the 
last time around. Objects that have 
remained unaccessed since the routine 
last visited them are purged to the 
disk (see figure 6). Typically, it takes 
several calls on the purge routine to 
complete a tour of the circle of object 
pointers, 
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Purging objects in order of their 
object pointers has a very important 
side effect. Since all objects in a 
pseudoclass are consecutive on the 
disk, purge sends out the objects it is 
purging in the same order that they 
appear on the disk. This minimizes 
the movement of the disk head and 
saves time. 

Objects that have not been changed 
since they came in from the disk do 
not have to be rewritten. They are 
correct as they stand on the disk. A 
single bit in each object in memory 
tells if it is "dirty" (ie: if it has been 
changed since it was copied to 
memory). If an object about to be 
purged is not dirty, we do not rewrite 
it on the disk and thus save time. This 
savings can be enhanced by purging 
in the background, Normally the 
purge routine runs in response to an 
immediate demand for space in 
memory. А special version of the 
routine runs when Smalltalk is idle 
and looks ahead in the circle of object 
pointers. It writes dirty objects to the 
disk and marks them аз being 
"clean," À subsequent demand call on 
the purge routine will run quickly 
because many of the objects it wants 
to throw out are already written on 
the disk. 

After each round of purging, the 
degree of fragmentation of memory is 
tested. If there are too many small 
blocks and no big ones, we perform a 


compaction. All objects are moved to 
one end of memory and all free 
blocks are merged into a single block 
at the other end. Memory addresses 
are updated in the ROT entries of the 
objects that have moved. OOZE per- 
forms this operation without using 
additional storage in order to keep a 
list of which objects have moved to 
which place in memory. 

As a storage manager, OOZE must 
detect when an object is no longer 
being used. Like the storage manager 
mentioned in Krasner's article, OOZE 
uses reference counting. When the 
reference count of an object goes to 
zero, its object pointer is not in any 
field of any other object. At this 
point, it is impossible for that object 
ever to be accessed by the interpreter. 
OOZE, therefore, puts the object on 
its class's free list, Before doing so, 
however, it decreases the reference 
count of the object pointed to by each 
field of this object, In the process, 
more counts may go to zero, and 
more objects may get freed. To save 
space, reference counts are only four 
bits wide. The few objects with fifteen 
or more fields pointing at them are 
noted in a separate overflow 
reference count table. 


Performance 

An average Smalltalk-76 system 
with OOZE contains 40,000 objects 
and occupies one megabyte of disk 
space. Іп main memory, the system 
uses 96 K words, including 8 K 
words for the ROT and 40 K words 
for the objects that are currently 
swapped in. (We sometimes run with 
only 64 K words of memory.) On the 
Alto computer (see reference 1), we 
implement hashing into the ROT and 
the allocation of common objects in 
microcode. Performance is equivalent 
to a paging system with several times 
the swapping space. The OOZE vir- 
tual memory has allowed the Small- 
talk-76 system to grow from an ex- 
periment into a system for building 
large and serious applications. 

OOZE was designed іп 1975. 
Several rules of the virtual memory 
game have changed since then. Here 
are some ways in which OOZE shows 
its age at Xerox PARC: 


eUsers can afford more disk and 
more memory. They want to build 
systems that contain more than 64 K 
objects. OOZE cannot be easily ex- 
panded beyond this limit. 

eSeveral extensions to the Smalltalk 
language encourage the user to create 
lots of classes. OOZE has a limit of 
245 classes, and many serious users 
have encountered this limit. 


Naturally, our minds have turned to 
building a virtual memory for the 
Smalltalk-80 system with even better 
performance than OOZE. In 1980, a 
group of us at Xerox PARC designed 
just such a system, the Large Object- 
Oriented Memory (LOOM). In- 
dividual objects in LOOM carry 
slightly more overhead than objects 
in OOZE. (Since users can afford 
more memory, this is not a problem.) 
Besides allowing a much larger vir- 
tual space and unlimited classes, 
LOOM provides some new proper- 
ties: 


eLOOM accesses objects that are in 
memory simply by indexing a table, 
as does the resident Smalltalk-80 
system. LOOM thus saves the time 
that OOZE spends hashing into the 
ROT whenever it wants a memory 
address. During the table lookup 
which finds an object's memory ad- 
dress, LOOM tests for the case when 
the object is not actually in memory, 
To run faster than a hash in OOZE, 
the test must be very simple and fast. 
eLOOM is designed with the idea in 
mind of grouping objects on the disk. 
If objects that are faulted on together 
can be arranged into groups on the 
disk, the system will run faster. 
LOOM will be a test bed for schemes 
that optimize the organization of ob- 
jects on the disk. 


Conclusion 

The goal of the virtual memory 
game is to make a mixture of fast and 
slow memory perform almost as well 
as if it were all fast memory. The 
strategy is to guess what information 
the processor will need soon and 
move it to fast memory. In an object- 
oriented language such as Smalltalk, 
the object is an excellent unit for 


locality of reference. Once an object 
is accessed, it will most likely be ac- 
cessed again soon. Recently used ob- 
jects have a similar degree of locality 
to recently used pages, and many 
more objects than pages fit into a 
given amount of fast memory. 

OOZE is the first representative of 
the new category of object-oriented 
virtual memories. These systems use 
a construct in the high-level language, 
the object, as the unit of swapping. 
Objects as small as one field in length 
are swapped individually by the same 
mechanism used for large strings and 
arrays. To be a member of this 
category, a virtual memory must also 
have automatic control of swapping 
and automatic creation and freeing of 
objects. While OOZE is implemented 
in software, we believe that future 
systems will be implemented like 
languages: hardware assist for a few 
high-bandwidth operations, some 
microcode, and support code in 
machine- or high-level language. We 
expect that mature object-oriented 
virtual memories will identify groups 
of objects that are used together and 
swap them as a unit. 

As the virtual memory which sup- 
ports the Smalltalk-76 system, OOZE 
is interesting in itself, It provides the 
ability to address 2" objects with 
N-bit pointers. Only currently active 
objects occupy memory, and they are 
packed end to end. This provides ex- 
ceedingly good use of memory. 
Because the class and length of an ob- 
ject are encoded in the object pointer, 
that information does not occupy 
space with each object in memory. 
Movement of the disk head is reduced 
because objects are purged to the disk 
in the order of their disk addresses. 
OOZE is implemented in software 
without any special hardware sup- 
port. It runs in an amazingly 
sprightly fashion and performs as 
well as paging systems with several 
times the swapping space. 

The fact that Smalltalk uses objects 
consistently and completely allows its 
virtual memory to be radical in 
design. Object-oriented virtual 
memories get their power from a 
close coupling with the high-level 
languages they serve. The success of 


OOZE and the changing rules of the 
virtual memory game have inspired 
the design of LOOM, a larger and 
more efficient object-oriented virtua! 
memory. 8 
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Language 
Requirements 


Dear Steve, 

How much ROM (read- 
only memory) and program- 
mable memory is necessary 
to program in languages like 
BASIC, FORTRAN, Pascal, 
and COBOL? 1 have read 
your articles in BYTE, but I 
haven't seen anything about 
this subject. 

Stephen Walaski 
Russellville AR 


The actual amount of 
memory in a system is often 
more dependent upon eco- 
nomics than on need, There 
are systems sold with any- 
where from 2 K- to 12 K- 
byte BASIC interpreters. 
Generally speaking, a "tiny" 
BASIC would require 2 K to 
4 K bytes of ROM (read-only 
memory) and from 1K to 
4 K bytes of programmable 
memory for operator entries. 
А full BASIC, or extended 
BASIC as it's often called, 
usually occupies between 
8 K and 12 K bytes of ROM 
space, Systems that have а 
ROM BASIC usually have 
4K to 16 K bytes of pro- 
grammable memory. This is 
what's typically found on the 
Radio Shack ТК5-80 and Ap- 
ple ЇЇ computers. іп both of 
these systems, the program- 
mable memory can be ex- 
panded to 48 K bytes. 

For high-level languages 
such as FORTRAN, Pascal, 
or COBOL, which are com- 
pilers rather than interpre- 
ters, a disk is a necessary part 
of the computer system. The 
disk operating system can 
often occupy 4K to 8K 
bytes and is generally stored 
in the programmable mem- 
ory when in use. When you 
load the compiler software, it 
сап use an additional 12 K to 
20 К bytes. So, for FOR- 
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Conducted by Steve Сїагсїа 


TRAN, Pascal, or COBOL, 
you may have 20 K to 28 K 
bytes of programmable mem- 
ory occupied before you've 
written a single line of code. 

Generally speaking, апу- 
one wishing to use such high- 
level languages would be well 
advised to have, at a mini- 
mum, 48 K bytes of program- 
mable memory. When oper- 
ating with a disk, the ROM 
often becomes immaterial 
other than as a "bootstrap" 
loader, so I don't see that any 
particular amount is neces- 
sary. ... Steve 


A Tank List Job 


Dear Steve, 

I would like to know two 
things about your article "A 
Computer-Controlled Tank." 
(See the February 1981 BYTE, 
page 44.) 


eWhat computer was the 
control program written for? 
ә Can the circuitry be modi- 
fied For an Ohio Scientific 
СІР to control a small Radio 
Shack tank? 

Ken Pataska 

Kenosha WI 


The control program for 
my computerized tank was 
written in standard extended 
BASIC. 1 used a Digital 
Group Z80-based computer 
to write the original program, 
but the same program has 
been run on both a Radio 
Shack Model I and Model Ш. 

As far as using a similar cir- 
cuit for the Radio Shack 
tank, ! would guess that the 
circuit could provide on/off 
control, but the operation of 
Radio Shack's tank is very 
different from Milton Brad- 
ley's Big Trak. If you can live 
with sending out single сот- 
mands and no local program 


storage in the tank, there 
should be no reason why the 
Radio Shack tank could not 
be controlled by any com- 
puter, ,.. Steve 


Modem Inquiries 


Dear Steve, 

I have a few questions 
about your August 1980 
BYTE article "A Build It 
Yourself Modem for Under 
$50." 


eHow does one calibrate the 
frequencies accurately? 

els this modem a two-line, 
full-duplex coupler? 

e Are the kits you mentioned 
at the end of the article still 
available? 

eWhere can І purchase 
cables and connectors? 


I own а Heathkit H-89 
(alias Zenith Z89) with a 
three-port RS-232C board in- 
stalled, 

Brian ] Mork 
Holland MI 


The modem presented in 
that article has been very 
popular, and many hundreds 
have been purchased by ex- 
perimenters. It is still avail- 
able from The Micromint 
(917 Midway, Woodmere NY 
11598). It costs $39.95, plus 
$2 for shipping. 

Regarding the electronics 
of the modem, it could be 
considered a two-line, full- 
duplex modem except that 
there are really three wires 
between the computer. One 
carries data from the modem 
to the computer, one carries 
data from the computer to 
the modem, and the third is 
the ground, You should have 
no problems attaching the 
modem to a Heath H-89; 
and, to my knowledge, the 
connectors and cables are 
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available from Radio Shack. 

As far as calibrating the 
frequencies; the manual pro- 
vided with the Modem Kit 
describes calibration | using 
standard test instruments. It 
also describes a fairly quick 
and easy way to accomplish 
this. The method uses an 
answer modem to serve as a 
frequency source. The Micro- 
mint also has recorded 
answer-modem frequencies 
on cassette tape available, 
... Steve 


Multi- 
Dimensional Problem 


Dear Steve, 

We bought an Olivetti 
electronic typewriter that fea- 
tures a daisy-wheel print- 
head, proportional spacing, 
memory, etc. We were told it 
would "interface" with a 
computer. At that time we 
didn’t even know what inter- 
face meant, but found out 
later, We then looked at 
word processors, such as 
Vydec and Dictaphone, that 
are able to show a whole page 
of 69 lines with 160 columns. 
In our ignorance, we thought 
that was standard, even 
though we saw some ma- 
chines with only 80 columns 
by 24 lines. Not being able to 
afford the $8500 to $15,000 
cost of a word processor, we 
thought that we had a line 
printer in the Olivetti. We de- 
cided to get a cheap comput- 
er, hook thern together, and 
then we would have what we 
needed, and cheap. 

That’s when we ran up 
against the 24-line, 80-col- 
umn problem. Now giving us 
24 lines and 80 columns when 
we have hundreds of pages to 
lay out, with printing to go 
around pictures, etc, is like 
trying to do layouts on a 
sheet of 844-by 11-inch 


paper with about two-thirds 
of it covered at all times. 
Sure, you can scroll up and 
down and sideways, but how 
can you judge a layout if you 
can't see the whole page? 
When you are writing, how 
can you remember what you 
said in the first paragraph 
when you are at the bottom 
of the page? 

Everywhere we went, we 
asked why microcomputers 
were limited to 80 columns 
and 24 lines, and we got a dif- 
ferent answer from each 
store. One said it was the 
video display that limited it, 
one said it was some circuit in 
the computer, one said it was 
the cheap way that comput- 
ers are built, but mostly they 
looked at us blankly and said 
they didn't know, We wrote 
to manufacturers, to com- 
panies all over, and no one 
has even answered our let- 
ters, so now it's your turn: 
What limits the format size of 
the video display, and can we 
get a full 160-character by 
69-line page on a video dis- 
play using one of the less ex- 
pensive computers such as 
the Radio Shack TRS-807 
Sam Millar 
Olympia WA 


Let me assure you that 
video displays with 69 lines 
by 160 characters are very 
unusual, Most personal com- 
puters have 16 or 24 lines of 
64 characters, and most com- 
mercial units have 24 lines of 
80 characters. The difference 
between them is not that one 
is a cheap computer and the 
other is not, but that the elec- 
tronics of a 69 by 160 format 
is considerably more expen- 
sive than a 24 by 80 format. 

When you buy a word- 
processing system, be aware 
that there are many more fea- 
tures than the number of lines 
that are displayed on the 
screen. The software is far 
more important. Frequently, 
word-processing systems 
have 16 by 64 characters on a 
screen, but good word-pro- 


cessing software will allow 
you to print the final copy at 
any line length. In fact, the 
system that I use has а 16-line 
by 64-character display, but 
it allows me to print out up to 
132 characters per line. 

One possible approach for 
you is to attach your Olivetti 
to an inexpensive personal 
computer and get some high- 
powered software. lf you 
don't mind the time limita- 
tions involved with occasion- 
ally dumping the full docu- 
ment to the printer to see 
how it looks, it should not be 
too cumbersome. 

Keep in mind that you get 
what you pay for. If you buy 
a $20,000 word-processing 
system, one of the features 
you can get ts full-page dis- 
play. However, you should 
be able to configure a micro- 
computer-based word-pro- 
cessing system that produces 
almost identical final copy 
for under $4000. 

Î hope [ше helped you іп 
some way. I do all of my 
writing on a word processor 
and І find it invaluable. 

2. Steve 


Coming 
Across Assemblers 


Dear Steve, 

I can't seem to be able to 
find a cross-assembler for the 
Texas Instruments ТІМ5-1000 
microcomputer, written in 
FORTRAN or in BASIC, that 
could run on a home comput- 
er such as the Apple II. Does 
something like this exist? If 
not, do you know of a devel- 
opment system? 

Guy Chemla 
Le Kremlin Bicetre, France 


Texas Instruments has 
cross-assemblers that run on 
Digital Equipment Corpora- 
tion's PDP-11/70 апа УАХ 
systems and on the IBM 370. 
These are hardly inexpensive 
cross-assemblers. Texas In- 
struments does, however, sell 
а 9900-based computer that 


emulates and supports the 
TMS-1000. The hardware in- 
cludes a video display, two 
floppy-disk drives, the 
chassis with 9900 processor, 
64 K bytes of memory, and 
the software, It's called the 
TAM 9000 system. It costs 
approximately $20,000, 


... Steve 


Article information 


Dear Steve, 

1 would like to interface 
my IBM Selectric typewriter 
to my 16 K-byte TRS-BO 
Level II. I do not have the Ex- 
pansion Interface, but I 
would like to have Selectric- 
quality hard copy. 

Where can I get informa- 
tion on buying or building 
the necessary interfacing cir- 
cuitry and other items essen- 
tial for the conversion? 

J W Rankin, ]r 
Memphis TN 


There are many different 
ways of attaching an IBM Se- 
lectric to а computer, You 
don't necessarily need the Ex- 
pansion Interface to do it 
with a TRS-80. 

Many articles have been 
published in the past few 
years concerning the Selec- 
tric. You may do better to 
look up a few and choose 
among the different ways 
presented. 

The following is a partial 
list: 


Interface Age, January 1978, 
page 148. 

Kilobaud, May 1978, page 
64 

Kilobaud, June 1978, page 
22 

Kilobaud, July 1978, page 40 
Kilobaud, November 1979, 
page 134 

Kilobaud, December 1979, 
page 144 

BYTE, June 1977, page 46 
BYTE, October 1977, page 
174 

BYTE, October 1977, page 36 
36 

Kilobaud, July 1977, page 5 


These magazine article list- 
ings came from the Periodical 
Guide for Computerists by E 
Berg Publications, 622 E 
Third, Kimball NE 69145. 
.., Steve 


One Eye 
Toward the Past 


Dear Steve, 

I read your columns in 
BYTE and enjoy them very 
much. A few years back there 
was an article about a solid- 
state television-camera pro- 
ject called Cyclops. The heart 
of the system was a 32 by 32 
photosensitive array, Have 
you heard of this device or 
the article? 

Dennis Sprague 
Great Falls MT 


The article that you are in- 
terested in is indeed calied 
"Cyclops." It was in the 
February, 1965, Popular Elec- 
tronics. The 32 by 32 photo- 
sensitive array is in fact a 
dynamic memory chip. 
2... Steve 


Off to a Slow Start 


Dear Steve, 

In college, the only com- 
puter Ї had a chance to use 
was a PDP-8. Since that time, 
I haven't had an opportunity 
to use a computer, with the 
exception of my Texas Instru- 
ments SR-56 and a TRS-80 
down at the Radio Shack, 1 
try to keep up-to-date on the 
microcomputer field as much 
as possible. I have basic 
knowledge of electronics and 
micracomputers, but the lan- 
guage used in BYTE is some- 
times too technical for те, 
Could you recommend some 
books, articles, etc? 

I have concentrated my 
study on Intel's 8080 micro- 
processor, and am interested 
in building a system around 
it, using the S-100 bus. 1 envi- 
sion using a video display for 


August 1981 © BYTE Publications inc 389 


Ask BYTE 


writing programs and a cas- 
sette for storage. 

My budget is limited, so 1 
was wondering if this system 
is my best approach? I plan to 
buy bare boards and do most 
of the construction myself. 
How do I know which boards 
will be best for my system? 
Where can I get more infor- 
mation on system compon- 
ents, such as floppy disks, 
video-display and processor 
boards, etc? 

Any advice would be 
greatly appreciated. 


Douglas B Powers 
North Platte NE 


Many people write and ask 
те where to start, Generally, 
I have the same answer: H 
realy depends upon what 
you mean by "starting." Are 
you just concemed with learn- 
ing about microcomputers or 
are you trying to build a sys- 
tem, one board at a time, that 


will compete with ап ІВМ 
370? You either have to have 
an idea of what you want as 
an end result when you start, 
or be satisfied with learning 
the basics and possibly re- 
placing that system. Your 
second system would attempt 
to be closer to the final sys- 
tem that you want. 


As far as books, the best 
suggestion, obviously, is to 
go to a bookstore that has 
many technical books and 
look through them. Or join 
the McGraw-Hill Electronic 
Engineers Book Club—l've 
belonged to it for years. 


l have just written a book 
on building your own Zilog 
Z80-based computer from 
scratch that I would like to 
recommend, but it is in- 
tended to teach you about the 
280. 1 doubt that tt could 
ever compete with a quad- 
disk Cromemco System 
simply by the fact that much 
more support is needed to 


add disk drives, etc. 

If you are intent upon 
starting with a system that ts 
not of your own design, then 
і recommend buying blank 
5-100 boards and “populat- 
ing" them. it is a very inex- 
pensive path to follow and 
can result in a valuable sys- 
tem later on. Unfortunately, 
populating boards does not 
necessarily teach you much 
about designing a custom 
computer system nor does it 
allow you to deviate from the 
functions available on those 
cards. 


One final note, this 


month's and last month's 
"Circuit Cellar" articles are 
about a 4- by 44-inch tiny 
BASIC computer, which is 
offered as an inexpensive kit. 
All you have to do is add а 
video terminal (you envi- 
stoned starting with video 
display anyway) and im- 
тейійігіу you would be able 
to start off with a tiny BASIC 
preprogrammed ін ROM. It 
also has 4 K bytes of pro- 
grammable memory on 
board. You might want to 
consider it as an inexpensive 
way of starting. ,.. Steve ii 


In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag- 
ging problem? Send your inquiry to: 


Ask BYTE 


clo Steve Ciarcia 


РОВ 582 
Glastonbury CT 06033 


И you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve [TCE317) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include "Ask BYTE" in the address. 


Made from MYLAR to 
withstand continous use. 


You may mix items to obtain quantity discount. 
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This is it... 


the answer to your problem of how to 
run single sheets of your letterhead or а 


snap-a-part form thru a tractor feed printer. 


, 5 2 JUSt 


insert your form or stationery into the 


PAPER PORTER", place in your printer, align 
the print head and start printing.... 


FORM MF-006 5 or more 


$4.50 EACH SINGLY 


PRICE INCLUDES SHIPPING IN CONT U.S.A 


Video Layout Pads for Heath, Zenith H19, 219, H89 & 289 
Gen. Purpose Programming Pads for Basic & Assembly Lang. 
Flow Charting Pads no need for templates, carries most sym. 
Printer Layout Pads 10 char. hoz. буб lines vert, 132 column. 
Printer Overlay Same as #4 but clear mylar, avialable singly 
Cobol Programming Pads uses standard Cobol layout & col 


1 
1 All Items except MF-005 & МҒ-006 are printed in fadeout blue on offset 
1 stock and are padded in 50's. Available 5 pad minimum, $9.75 each. 


М MINIT-MAN PRINTING Dept. B881 OTHER PRODUCTS 
% 911 E. Allegan StL, Otsego, MI 49078 (616) 694-9144 г ө MF-001 
| Besse Rn the folloveng | e MF-002 
2 [amy | пм | mæ [ror pce | PAYMENT т ۾‎ MF-003 
ү emm HE ا‎ am m 2 КІШІ 
БЕ ee E E S PER 
% 
- CI Charge i to Г] Visa Г} Mastercharge TOTAL. ORDER. - € MF-007 
q А. No. Exp. Dats 
4 Мате 
в Address , oa 
V City/State/Zip I Prices include shipping within Cont U.S.A 
Michigan Residents add 4% Seles Tax THANK YOU of 
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DEALER INQUIRES INVITED 


Circle 412 on Inquiry card. 


Books Received 


This is a list of books 
received at BYTE Publica- 
tions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 


science and related fields. 


W/e regret that we cannot 
review or comment on ail 
| the books we receive, in- 
stead, this list is meant to be 
| a monthly acknowledgment 
| of these books and the pub- 
lishers who sent them. 


Basic Business 5oftware, E 
G Brooner. Indianapolis IN: 
Howard Sams & Company, 
1980; 13.5 by 22 cm, 141 
pages, softcover, ISBN 
0-672-21751-1, $9.95. 

Basic Electrical Engineer- 
ing, Fifth Edition, А E 
Fitzgerald, D Higginbotham, 
and А Grabel. New York: 
McGraw-Hill, 1981; 17.5 by 
24.5 cm, 937 pages, hard- 
cover, ISBN 0-07-021154-X, 
$28.95. 

Computer Language Refer- 
enre Guide, Harry L Helms 
Іт. Indianapolis IN: Howard 
Sams & Company, 1980; 13.5 
by 22 cm, 109 pages, soft- 
cover, ISBN 0-672-21786-4, 
$6.95, 

Computer Networks and 
Distributed Processing: Soft- 
ware, Techniques, and Arch- 
itecture, James Martin. Engle- 
wood Cliffs NJ: Prentice- 
Hall, 1981; 19 by 24.5 cm, 
562 pages, hardcover, ISBN 
0-13-165258-3, $34. 

Computer Networks in the 
Chemical Laboratory, G 
Levy and D Terpstra, editors. 
New York: John Wiley & 
Sons, 1981; 16 by 23.5 cm, 
221 pages, hardcover, ISBN 
0-471-08471-9, $27.50. 

Computer Programs in 
BASIC, Paul Friedman. En- 
glewood Cliffs NJ: Prentice- 
Hall, 1981; 23 by 29.5 cm, 
271 pages, hardcover, ISBN 
0-13-165225-7, $19.95. Avail- 
able in softcover for $10.95. 

Database Security and In- 
tegrity. E Fernandez, R 
Summers, and C Wood. 


Reading MA: Addison-Wes- 
ley, 1981; 16.5 by 24.5 rm, 
320 pages, hardcover, ISBN 
0-201- 14467-0, $17.95. 

Data Dictionaries and Data 
Administration — Concepts 
and Practices for Data Re- 
sources Management, Ronald 
G Ross, New York: 
AMACOM, 1981; 16,5 by 
23.5 cm, 454 pages, hard- 
cover, ISBN 0-8144-5596-4, 
$29.95. 

History of Programming 
Languages, R Wexelblat, 
editor. New York: Academic 
Press, 1981; 18.5 by 26 cm, 
758 pages, hardcover, ISBN 
0-12-745040-8, $45. 

Introduction to 8080/8085 
Assembly-Language Pro- 
gramming: А Self-Teaching 
Guide, | Fernandez and R 
Ashley. New York: John 
Wiley & Sons, 1981; 17.5 by 
25.5 cm, 303 pages, soft- 
cover, ISBN 0-471-08009-8, 
$8.95. 

Introduction to Pascal for 
Scientists, James W Cooper. 
New York: John Wiley & 
Sons, 1981; 16 by 23.5 cm, 
260 pages, hardcover, ISBN 
0-471-08785-8, $19.95. 

Lecture Notes in Computer 
Science, Directions in Human 
Factors for Interactive 
Science, Н Ledgard, А 
Singer, and J Whiteside, 
edited by G Goos and j 
Hartmanis. New York: 
Springer-Verlag, 1981; 16.5 
by 24.5 cm, 190 pages, soft- 
cover, ISBN 3-540-10574-3, 
$11.80. 

Managing a Programming 
Project, Second Edition. 
Philip W Metzger. Engle- 
wood Cliffs N]: Prentice- 
Hall, 1981; 16 by 23.5 cm, 
244 pages, hardcover, ISBN 
0-13-550772-3, $22.95. 

Microcomputer Architec- 
ture and Programming, John 
F Wakerly. New York: John 
Wiley & Sons, 1981; 17.5 by 
23.5 cm, 692 pages, hard- 
cover, ISBN 0-471-05232-9, 
$27.95. 

More TRS-80 BASIC, A 


Self-Teaching Guide, D 
Inman, R Zamora, and B 
Albrecht, New York: John 
Wiley & Sons, 1981; 18.5 by 
23.5 ст, 280 pages, soft- 
cover, ISBN 0-471-08010-1, 
$9.95, 

Nailing Jelly to a Tree, ] 
Willis and W Danley Jr. 
Beaverton OR: Dilithium 
Press, 1981; 14 by 22 cm, 244 
pages, softcover, ISBN 
0-918398-42-8, $12.95. 

Structured COBOL, Fun- 
damentals and Style, Tyler 
Welburn. Palo Alto CA: 
Mayfield Publishing, 1981; 
22 by 27.5 cm, 535 pages, 
softcover, ISBN 0-87484- 


543-2, $18.95, 
Bystems Programmer's 


Problem Solver, William S 
Mosteller. Englewood Cliffs 
М): Prentice-Hall, 1981; 16 
by 23,5 cm, 223 pages, hard- 
cover, ISBN 0-87626-830-0, 
$18.95. 
Telecommunications— 
Management for Business 
and Government, Larry A 
Arrendondo. New York: 
Telecom Library, 1981; 22 by 
28 cm, 270 pages, softcover, 
ISBN 0-936648-07-4, $30. 
User's Guidebook to 
Digital CMOS Integrated 
Circuits, Eugene К Hnatek. 
New York: McGraw-Hill, 
1981; 16 by 23.5 cm, 339 
pages, hardcover, ISBN 
0-07-029067-9, $24.50. m 


Software Received 


Automatic Graphing of 
Functions, multifaceted func- 
tion plotter for the TRS-80 
Model I Level II and Model 
Ш. Cassette, $19.95. David L 
Modney, 4144 N Via Villas, 
Tucson AZ 85719. 

B.I.T.S, BASIC Interactive 
Terminal Software, Version 
3.0, intelligent termínal soft- 
ware for the Apple II. Floppy 
disk, $44.95. Software 
Sorcery Inc, 7927 Jones 
Branch Dr, McLean VA 
22102. 

Нурег-В.1.Т.5., 1200 baud 
version of B.LT.S. for the 
Apple II. Floppy disk, 
$64.95. Software Sorcery Inc 
(see above). 


Mailing List Package Ver- 
sion 3.1, name and address 
data base for the Apple ЇЇ. 
Floppy disk, $49.95, Soft- 
ware Sorcery Inc (see above). 

Pool 1.5, pool table 
simulation for the Apple П. 
Floppy disk, $34.95. IDSI, 
3210 Mercury, Las Cruces 
NM 88004. 

Raster Blaster, electronic 
pinball simulation for the 
Apple II, Floppy disk, 
$19.95. BudgeCo, 428 Pala 
Ave, Piedmont CA 94611. 

Super Invasion, Space- 
Invader-type game for the 
Sinclair ZX80. Cassette, 
$14.95, Softsync Inc, POB 
480, Murray Hill Sta, New 
York NY 10156.8 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description | 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. | 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of tne software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 
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Clubs and Newsletters 


UNIX Users Club 


Uni-ops is a new group for 
UNIX supporters. Uni-ops 
publishes a monthly journal 
and a directory, Contact Uni- 
ops at POB 5182, Walnut 
Creek СА 94596, (415) 
933-8564. 


ТІ-99/4 Users 
Groups Іп Your Area 


San Diego 99/4 Users 
Group, 4037 Johnson Dr, 
Oceanside СА 92054, (714) 
758-4292, Contact Paul 
Yates. 

Denver 99/4 Users Group, 
CRS Inc, 4860 Ironton, Suite 
E, Denver CO 80239, (303) 
371-8272. Contact Rick 
Savage. 

99/4 Home Computer 
Users-Group Inc, РОВ 95148, 
Oklahoma City OK 73143, 
(405) 787-8521. Contact 
Charles LaFara. 

Pacific Northwest ТІ-99/4 
Users Group, POB 5537, 
Eugene OR 97405, (503) 
485-8796. Contact Gary 
Kaplan. 

Pittsburgh 99/4 Users 
Group, 111 Teeple Ave, 
Donora PA 15033, (412) 
379-5976. Contact R Riley. 


Houston Users Group, 
8922 Roos Rd, Houston TX 
77036, (713) 771-3483. Con- 
tact Raymond Wells. 

Washington DC 99/4 Users 
Group, POB 267, Leesburg 
VA 22075, (703) 777-2017. 
Contact Bill Whitmore, 


Atlanta TRS-BO Users 


Тһе TRS-80 Users Group 
of Atlanta, Georgia, meets on 
the second Tuesday of each 
month at 7:30 PM at radio 
station WABE оп 740 Bis- 
marck Rd NE in Atlanta. 
Contact Bob Green, 1315 
Rustic Ridge Dr NE, Atlanta 
GA 30319, (404) 451-9813. 


Users Group 
of Floridia 
The Tallahassee Amateur 
Computer Society meets on 
the second Thursday of the 
month, Members’ computers 
range from HP-41Cs to Ap- 
ples, Ataris, TRS-80s, and 
S-100 systems. Club interests 
are in the uses of microcom- 
puters in education, business, 
and personal applications, A 
monthly newsletter, Text 
File, is published. Contact the 


group at POB 6716, Tallahas- 
see FL 32301. 


CAPE 


CAPE (Capital Area PET 
Enthusiasts) meets monthly 
and discusses problems, 
swaps ideas and programs, 
and works on hardware pro- 
jects. For information, con- 
tact CAPE, c/o Bob Karpen, 
2054 Eakins Ct, Reston VA 
22091, (703) 860-9116. 


Robot Bullders 
and Users 


David Smith is starting a 
club in the northern New 
Jersey/New York Metropoli- 
tan area for those interested 
in building or working with 
robots. Even if you are too 
far away to attend meetings, 
he wishes to hear from you. 
David offers help to anyone 
with questions or problems 
concerning robots. Contact 
him at 4505 Kennedy Blvd, 
North Bergen NJ 07047, (201) 
856-4890, 


Atari Users Group 


The Cincinnati area has a 
new group for Atari 400 and 
800 users. Anyone who uses 


BYTE's Bugs 


or owns Atari microcomput- 
ers is welcome. Contact Ron 
Shaefer, (513) 671-1671; or 
Tom Candelaresi, c/o Com- 
puter-Tutor, 4012 Benjamin 
Dr, Cincinnati OH 45245, 
(513) 752-7522. 


DENSPET 


DENSPET is an interna- 
tional association for the ex- 
change of programs for the 
MTU 200 by 320 dot high-re- 
solution PET accessory. Send 
a sample of your work or $5 
and receive a sample in return 
plus a subscription to a 
newsletter and lists of avail- 
able programs. Cantact 
DENSPET, Rock House, 
Ballyoroy, Westport, County 
Mayo, Ireland. 


Vancouver Users 


The Vancouver TRS-80 
Users Group wishes to ex- 
change newsletters and infor- 
mation on homebrew soft- 
ware and hardware with 
other TRS-80 clubs, Contact 
them at POB 46608, Station 
G, Vancouver, British Col- 
umbia, V6R 408, Canada. 
Their newsletter is entitled 
USR(80).m 


Incorrect 
BASIC Sorcery 


We regret that some errors 
popped up in "Whose BASIC 
Does What?" by Teri Li 
(January 1981 BYTE, page 
318) in the entries for the 
Exidy Sorcerer computer. 

Checkmarks should have 
appeared in the Exidy column 
for these BASIC statements: 
CLEAR n, DEF FNY (name), 
DIM тағ), and OUT port- 
num, val. The column for the 
HOME command should 
have contained the equiva- 
lent PRINT CHR$(17), and 
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the column for the CLS 
keyword should have in- 
cluded PRINT CHR$(12). 

The Sorcerer's BASIC іп- 
terpreter also contains some 
features not found in other 
versions of BASIC, but due 
to the nature of the article, 
we were not able to include 
many of these. In any event, 
when choosing a computer or 
translating a program, you 
may still need to consult the 
reference manuals for the 
computers involved. 

Thanks to Robert W 
Harrison of Cortland, New 
York, and others for pointing 
out the errors. 


1855 М1 = 1 


Forgotten Line 


One line of BASIC code 
was inadvertently omitted 
trom listing 1 of “Generating 
Bar Code in the Hewlett- 
Packard Format,” by Thomas 
McNeal. (See the January 
1981 BYTE, page 148.) The 
line, which should be placed 
at the beginning of page 162, 
is shown in listing 1. 


We regret the error. 


Listing 1 


CODE ARRAY INDEX AT 1 


ISTART MACHINE- 


March Editorial Error 


An error occurs in listing 1 
(page 212) of Gregg Williams' 
March 1981 editorial, "Is This 
Really Necessary?" The sec- 
ond else in the listing, the one 
that precedes the statement 
“check-amount=0" should 
follow that statement, In 
other words, the check 
amount should be set to 0 
only when no table match 
has been found. Our thanks 
go to Mr M F Fay of Cincin- 
nali, Ohio, for pointing this 
out. B 
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Event Queue 


August 1981 . 


August-October 

Writing for Results: А Course 
for Computer Professionals, 
various sites throughout the 
US. These courses are in- 
tended to help those in the 
computer field write clear 
and simple prose. Fees range 
from $490 to $660 for the 
weekend courses. For sched- 
ules of cities and dates, con- 
tact American Management 
Associations, 135 W 50th Si, 
New York NY 10020, (212) 
586-8100. 


August 3-7 

Workshops in Digital Sound 
Synthesis and Processing, 
Digitai Music Systems Inc, 
Boston МА. These courses 
will provide a hands-on in- 
troduction for -electronic- 
music composers and per- 
formers, recording engineers, 
psychoacoustic researchers, 
and others working in the 
digital-audio field. Funda- 
mentals of digital audio, unit 
generators, automated syn- 
thesis and processing, non- 
linear techniques, digita] de- 
lay, filtering and reverbera- 
tion, digital-audio hardware, 
and future trends in digital 
audio will be covered, The 
fee is $300. Contact Digital 
Music Systems Inc, POB 
1632, Boston MA 02110, 
(617) 542-3042. 


August 10-12 

Financial Fundamentals Us- 
ing Computers, Boston МА. 
This seminar will focus on the 
nonfinancial manager's needs 
to understand the fundamen- 
tals of accounting and finance 
in a computerized environ- 
ment. Attendees will learn to 
use Apple II microcomputers 
for financial procedures and 
transactions. Registration 
fees are $795. Contact the 
American Institute for Pro- 
fessional Education, Carnegie 
Bidg, 100 Kings Rd, Madison 
NJ 07940, (201) 377-7400, 


August 10-14 

Reliability and Life Testing, 
UCLA, Los Angeles СА. En- 
gineers and scientists in- 
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volved with the reliability, 
design, product assurance, 
quality, and safety aspects of 
components, equipment, and 
systems are invited to attend 
this course. The fee is $775. 
Contact the Short Course 
Program Office, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA 90024, (213) 
825-1047, 


August 10-14 

Workshops in Digital Sound 
Synthesis and Processing, 
Digital Music Systems Inc, 
Boston МА. For details, see 
August 3-7. 


August 17-21 
Workshops in Digital Sound 
Synthesis and Processing, 
Digital Music Systems Inc, 
Boston MA. For details, see 
August 3-7. 


August 24-27 

Software Design, Reliability, 
and Testing, Sheraton Motor 
Inn, Lexington MA. This 
four-day seminar for engi- 
neers, programmers, and 
technical managers examines 
cancepts and techniques for 
developing and testing reli- 
able, cost-effective software. 
Management concerns and 
recommended policies are 
also addressed, Tuition is 
$600, which includes course 
notes, luncheon, refresh- 
ments, and an evening recep- 
tion. Contact Professor 
Donald D French, Institute 
for Advanced Professional 
Studies, One Gateway Ctr, 
Newton MA 02158, (617) 
964-1412. 


August 24-28 

The Seventh International 
Joint Conference on Artificial 
Intelligence, University of 
British Columbia, Vancouver 
BC, Canada, This conference 
will examine computer appli- 
cations of medical diagnosis, 
computer-aided design, ro- 
botics, programmable auto- 
mation, speech understand- 
ing, vision, and other related 
topics. А tutorial program 
and artificial-intelligence ex- 
hibits will also be presented. 
For more information, con- 
tact Louis G Robinson, 


American Association for Ar- 
tificial Intelligence, Stanford 
University, POB 3036, Stan- 
ford CA 94305, (415) 
495-8825. 


August 25-27 

BASIC: A Computer Lan- 
guage for Managers, Shera- 
ton Centre and the New York 
Hilton, New York NY. This 
course is for managers 
needing to learn the fun- 
damentals of computers and 
programming. Programming 
basics, simple examples of 
BASIC programs, problem 
solving, and simulation 
modeling wil be covered. 
Contact American Manage- 
ment Associations, 135 W 
50th St, New York NY 10020, 
(212) 586-8100, ext 514. 
August 25-28 

Vector and Parallel Proces- 
sors in Computational Science, 
Chester, England. The con- 
ference will concentrate on 
hardware, software, algo- 
rithms, applications, and case 
studies concerning vector and 
parallel processors. For de- 
tails, contact Mrs S А 
Lowndes, Science Research 
Council, Daresbury Labora- 
tory, Daresbury, Warring- 
ton, WA4 4AD, England. 


August 26-29 

The Fifth Annual National 
Small Computer Show, New 
York Coliseum, New York 
NY. Daily lectures and a five- 
hour executive-only seminar 
will be featured. The execu- 
tive seminar is designed for 
upper-level managers who 
need an introduction to the 
understanding, acquisition, 
and use of computers in busi- 
ness. The registration fee for 
the show is $10 per day, The 
seminar for executives is 
$200, which includes all ma- 
terials and show registration. 
For information, contact the 
National Small Computer 
Show, 110 Charlotte Pl, En- 
glewood Cliffs М) 07632, 
(201) 569-8542. 


August 28-30 

Personal Computer Arts 
Festival (PCAF '81), Philadel- 
phia Civic Center, Philadel- 
phia РА. PCAF '81 will in- 


clude technical sessions, dern- 
onstrations, and exhibits. 
Also featured is the annual 
computer-music concert and 
computer-graphics film and 
video show. PCAF ‘81 is be- 
ing held in conjunction with 
the Personal Computing 
Show 'B1. For complete de- 
tails, contact PCAF '81, POB 
1954, Philadelphia РА 19105. 


September 1981 


September-December 

Four Seminars from Manage- 
ment Information Corpora- 
tion (MIC), various sites 
throughout the US, These 
seminars are designed for 
businesspeople who need an 
introduction to system selec- 
tion and use. For a complete 
schedule of seminars, fees, 
and locations, contact Carol 
Bell, c/o MIC, 140 Barclay 
Ctr, Cherry Hill NJ 08034, 
(609) 428-1020. 


Bentember 1-3 

Computerized Office Equip- 
ment Expo (СОКЕ), Civic 
Center, Atlanta GA, COEE 
provides a forum where the 
owners and executives of 
small and large businesses 
can learn about office auto- 
mation, Office equipment for 
word processing, record stor- 
age and retrieval, and micro- 
graphics will be exhibited. 
Contact Cahners Exposition 
Group, 222 W Adams St, 
Chicago IL 60606, (312) 
263-4866. 


September 9-11 

Eurographics '81, Technical 
University, Darmstadt, West 
Germany, Almost seventy 
exhibitors are expected to at- 
tend this computer-graphics 
show. Detailed information 
can be obtained from Die- 
bold Deutschland GmbH, 
Attn: Dr H J Grobe, Feuer- 
bachstrasse 8, D-6000 Frank- 
Furt/Main, West Germany. 


September 10-13 

Mid-West Computer Show, 
McCormick Place, Chicago 
IL. This show features office 
systems, data- and word-pro- 
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cessing equipment, telecom- 
munications equipment, 
microcomputers, computer 
graphics, peripherals, and 
other related supplies. For in- 
formation, contact the Na- 
tional Computer Shows, 824 
Boylston St, Chestnut Hill, 
MA 02167, (617) 739-2000. 


September 14-17 

Software Info '81, Merchan- 
dise Mart Expocenter, Chic- 
ago IL, The conference theme 
is "Productivity Through 
Packaged Software.” Fran 
Tarkenton will be the key- 
note speaker. For more infor- 
mation, contact Software In- 
fo, 1730 N Lynn St, Suite 
400, Arlington VA 22209, 
(703) 521-6209. 


September 14-17 
Productivity—An Urgent 
Priority, Capital Hilton 
Hotel, Washington DC. This 
conference is intended to pro- 
vide a focus on productivity 
throughout the computer in- 
dustry. General inquiries for 
program information should 
be addressed to Compcon 
Fal] ‘81, POB 639, Silver 
Spring MD 20901, (301) 
589-3386. 


Septamber 15-17 

WESCON/81, Brooks Hall, 
Municipal Auditorium, and 
Hilton Hotel, San Francisco 
СА. Sessions on communica- 
tions, components and de- 
vices, computer and micro- 
processor hardware and soft- 
ware, office automation, and 
memory systems will be pre- 
sented. Exhibits of computer 
equipment and related prod- 
ucts will be featured. Contact 
Electronic Conventions Inc, 
Suite 410, 999 N Sepulveda 
Blvd, El Segundo CA 90245, 
(213) 772-2965. 


September 16-18 

Diagnostic Software: Plan- 
ning and Design, Boston MA. 
This seminar is directed to- 
ward the design, test, and di- 
agnostic engineer and man- 
ager. Design examples, lec- 
tures, informal sessions, and 
individual and group diag- 
nostic-programming sessions 
are part of the course. Tui- 
tion is $495. Contact Profes- 
sor Donald D French, Insti- 
tute for Advanced Profes- 


sional Studies, One Gateway 
Ctr, Newton МА 02158, 
(617) 964-1412. 


September 16-18 

The Engineer as a Communi- 
cator, Crystal City Marriott, 
Arlington VA. This confer- 
ence will feature discussions 
on communications technol- 
ogy, information gathering, 
storage, and retrieval, using 
computers in technical com- 
munications, and other re- 
lated topics. Contact Dr 
Daniel Rosich, School of 
Business Administration, 
University of Connecticut, 
Stamford CT 06903, (203) 
322-1673. 


September 24-25 

Microprocessors: Hardware, 
Software, and Applications, 
Worcester Polytechnic In- 
stitute, Worcester МА. 
Among the courses to be of- 
fered are hardware and soft- 
ware basics, selection and 
evaluation of microproces- 
sors, memory and input/out- 
put systems, multiprocessor 
systems, real-time-system de- 
sign, and debugging and cir- 
cuit testing. For more infor- 
mation, contact Ginny 


Bazarian, c/o Worcester 
Polytechnic Institute, Wor- 
cester MA 01609, (617) 
753-1411. 

September 24-27 


Mid-Atlantic Computer 
Show, Washington Armory, 
Washington DC. For details, 
see September 10-13, 


September 30-October 2 

Data and Telecommunica- 
tions Expo '81, Rhein-Main- 
Halle, Wiesbaden, West Ger- 
many, This exhibition and 
conference will cover all 
areas of technology in data 
handling and distribution and 
telecommunications net- 
works in office environments 
will also be discussed. Con- 
tact Cahners Exposition 
Group, 222 West Adams St, 
Chicago IL 60606, (312) 
263-4866. In Europe, contact 
Kiver Communications 5 A, 
UK Brtanch Office, Mill- 
bank House, 171/185 Ewell 
Rd, Surbiton, Surrey, KT6 
6AX, England. 


October 1981 


October 7-21 

The 1981 Far East Computer 
Tour, Hong Kong, Japan, 
Korea, and Taiwan, This 
tour group visits various 
computer-related conferences 
and exhibitions throughout 
the Far East. Transportation 
for this three-week tour, plus 
shows, meals, and other 
items are included in trip 
packages, ranging in price 
from $2290 to $3095. For 
more information, contact 
Terry Butler, Commerce 
Tours International Inc, 870 
Market St, Suite 742-744, San 
Francisco CA 94102, (415) 
433-3072. 


October 12-15 

Information Management Ex- 
position and Conference/ 
INFO 81, Coliseum, New 
York NY. Discussions on pre- 
packaged, customized рге- 
packaged, and custom-de- 
signed software will comple- 
ment hardware and software 
exhibits. For more informa- 
tion, contact Clapp & Poliak 
Inc, 245 Park Ave, New York 
NY 10167, (212) 661-8410. 


October 19-23 

Systems 81, Munich, West 
Germany, Computer systems 
and their applications will be 
featured. Additional infor- 
mation is available from Kall- 
man Associates, 30 Journal 
Sq, Jersey City М) 07306, 
(201) 653-3304. 


October 20-22 

Computertized | Office 
Equipment Expo/Southwest, 
Astrohall, Houston TX. Ap- 
proximately 100 exhibitors 
wil] present office equipment 
and supplies, including word- 
processing systems, at this 


In order to gain optima! coverage of your organization s com- 
puter conferences, seminars, workshops, courses, etc, notice 


show. Contact Industrial 
Scientific and Conference 
Management Inc, 222 W 
Adams St, Chicago IL 60606, 
(312) 263-4866. 


October 21-24 

Computa 81, World Trade 
Center, Singapore. This in- 
ternational show attracts pro- 
fessionals and buyers from 
Hong Kong, India, and Sri 
Lanka, Additional informa- 
tion can be obtained from 
Kallman Associates, 30 Jour- 
nal Sq, Jersey City NJ 07306, 
(201) 653-3304. 


October 25-30 

The Information Communi- 
ty: An Alliance for Progress, 
Washington DC. This confer- 
ence provides a forum for 
professionals in information 
technology, research opera- 
tions, management, and edu- 
cation. The technical pro- 
gram includes presentations, 
contributed papers, special- 
interest group sessions, ex- 
hibits, and more. Contact the 
American Society for Infor- 
mation Science, 1010 16th St, 
NW, Washington DC 20036, 
(202) 659-3644. 


October 27-29 

Computer Graphics 81, 
Regent Centre Hotel, Lon- 
don, England, Conference 
topics include graphics 
systems hardware and soft- 
ware, animation, image pro- 
cessing, simulation, business 
graphics, and home graphics, 
An equipment exhibition will 
also be presented. Contact 
Online Conferences Ltd, 
Argyle House, Northwood 
Hills, Middlesex, HA6 1TS, 
England.@ 


should reach our office at least three months in advance of the 
date of the event. Entries should be sent to; Event Queue, BYTE 
Publications, 70 Main St, Peterborough МН 03458. Each month 
we publish the current contents of the queue for rhe month of 


the cover date and the two following calendar months, Thus a 
given event may appear as many as three times іп this section if it 
is sent to us far enough in advance, 
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ADVANCED APPLICATIONS Management CURRENT NEWS 
Advanced Applientions Money Savers Anderaan. Jack 
Bitsiness Analysic Office Equipment Domestic Nows 
Calculator (BASIC Program! Pensions Foreign News 
Date Buse Management Науінх (financial advice) International Nows 


Electronic Engineering Computations Stock, Band. Commodity listings National News 
Files Trading Business Goods, Services News (БО states! 
Mathematical Computations COMMUNICATIONS INDUSTRY New Foeus 
Mechanical] Engineering Computatians — Cable Television News Summary 
Program Debugger CBS News Tomorrow's News Today 
Progranmmning — Basic Language Citizens Band Radio United Press International 
—Cobo! Language Newspapers United Statea Nat News 
--Стовв Assemblers Personal Computers EDUCATION 
— Fortran Language RKO Forum Additian 
= КРОП Compiler Television Aid, Financial for College 
Programming Guldea Writing & Writers Aphoriams 
Haference Manuals CONSUMER/SHOPPING Ап Objects 
Simulation of Poliutanta Automobiles Arta 
Statistical Computations/ Analyses Safety & Defects Book Reviews 
System Commands New Models College Admissions 
BUSINESS & MONEY MATTERS Sales Counting Lesson 
Aid, Financial for College Electric Vehicles Days (spelling lesson) 
Bartaring Goods, Services Gas Rationing Education 
Business Synthetic Fuels English Lesson 
Business Analysis, Planning: Beauty & Fashion Esperanto Lesson 
Analysia Programming Callectubtes French Vocabulary Drill 
Annuities Analysis Collectorg/Collections Geometry Lesson 
Awart Financial Service Consumer lasucs German Adjectives 
Charting Behavior German Vocabulary Drill 
Planning, Forecasting “Consumer Question Box Gifted Studente 
Businosa Programe: Consumer Reports Grammar (story fon) 
Amortization of Loons Credit Greek Hoot Exercises 
Amortization of Loan UNK Term Credit Cards Information on Demand | Research) 
Annuity Debt Payment Protection Italian Vocabulary Drill 
Batancing Checkbook Decorating & Design Library 
Capital, Cost of Equity Antiques Mathematica 
‚ Presant Value "Decorating" Metric System 
Conunlasion, Sales Report "Interior Decareting" Numbers 
Depreciation Schedule Painting & Decorating Poetry (random! 
Equipment, Lesse vs Purchase Епос & Cooking Quotations 
Equity Capltal, Cost of "Food" Randan Sonnets 
lnterest, Honda Food Additives Remedial Eduention 
Intarsat, Loans “Stim Gourmet" Sayings 
Soles Commission Report Trading of goods & services Spanish Vocabulary Drill 
Dusiness News WINE (al separate stings) Spelling Lessons 
Business Gutlook, Current “Growing Older" (advice) Tranalation Services 
Business Outlooks, Previous Health Care Advice Writing & Writers 
Company Profites, Reports Home Repairs Wisdom of the Ages 
Consumer Behavior Energy Savings ENERGY 
Credit Cards “First Ald for Alling House" Gasoline Rationing 
Daily Investor Hardware Energy (22 savings subjects) 
Econamy Solur Energy Nuclear Wastes 
Economic Planning Inventions & Inventors Regulatory Agencies 
Economist Shopping & Trading. Solar Energy 
Electronic Fonels Transfer Systems Bartering Synthetic Fuels 
Employee Owned Companies Catalog (of goods) ENTERTAINMENT/HOBBIES 
Executives Discounts Absurdity 
Fast Food Industry Equipment, Lasse va Purchase Aces on Bridge 
Financia) Advice [Raylux| "Ғапу Shopper” Adventure 
Finnncin] Commentary. Current Geoenc vs Brand Nomes Amusement 
Financial Commentary, Previous Joining a Merchandise Service Arta 
Financial Model for Forecasting Marchandise Astrology 
Financial interpretation Money Savers Cinema (reviews) 
Industriel & Occupational Hazards Premiums, Coupons lecta bles 
Industrial Production Index Price Quotes Collectors/Collectinns 
Information an Domand (research) Shopping at Ноге Computer Conferencing 
Trading af Goods & Services Dating 
Office Equipment 
Purchase vs Production Comparison Habbies 
Software Horse Racing 


Toll-free Numbers Lover 90 listed) 


Marriage Analysis 
Mockridge. Norton 


Science Fiction 


Sewing 
Sounds (rock) 
Single Persons 


“Stitch-N-Time” (sewing! 
Television — Features, Previows, Quiz 
Time of Your Life | Aging! 
Unidentified Flying Objects 

Video 

Wines 

Words. Wit & Wisdom 

“Wry Cammont” 

GAMES & TRICKS 


Chess 

Children's Programs 
Civi) War (game) 

Coin Flipping 

Craps 

Danger 

Decks tcards) 

Draw (trick) 

Farmer (game} 

Fill in Letters (game) 
Flipping Coins 
Football (қалпе) 

Golf (game) 

Guess Computers Number (gama) 
Hangman (word game) 
Horserace (game) 
1-Chin 

Intelligence Test tgume! 
IQ Test (game) 

Joker (trick) 

Life (game) 

Lunar Landing (gare) 
Magic 


Market A Product (көте! 
Mastermind {game} 
Maze Generation game} 
Mind Rending (tricks) 
Niro (game! 

Patrol Streets gama) 
Pica-Centra (game) 

Pits {game} 

Poker {game} 

Posters (gamel 

Puzzles 

Rocket Сата 

Rule Sumeria {gamn) 
Score Four {game 
Selling Product ішпе) 
Sinners igume) 


Slet Machine gamel 
Sonnets [game} 
Statistics (date рите) 
Stur- Tek { game! 
Target Practice 

Tic Tae Toe (ете! 
Tic Tac Toe in Spanish 
Thru (bullTight garm) 


Tricks 

Vegas (pame! 

Wumpus Hunt lgan} 
GOVERNMENT 

Anderson, Jack 

Armed Services 

Arms Control 

Business Role in Paliticn 
Census 

Democratic Natt Convention 
Equal Rights Amendment 
Feders! Revenue Shoring 
intelligence Services 

Issue ond Debate 

Labor & Management 

Labor & Politics 

Lobbying & Lohbyints 
Loltan. John 

Medicare 

Metric System 

National Henith Insurance 
Political Actian Report 
Pepulation— Viral Statistics 
Розі Service 

Presidantia! Elections 119801 
Privacy 

Regulatory Agencies 
Republican Nnt'l Салина ия» 
Social Security 

Thytor, Henry 

U.S. Population Stuta 


Veterans 
Volunteer Military 
Washington, D,C.: 
Capitol News Service 
Editorial Summary 
Emergency Numbers 
“Everything Else" 
Hotline 
Bowe Сказе Hearings 
Mettings, Canforemnees 
People, Places. Things 
President's Schedule 
Senate Committee Hearings 
Whistle Blowers 


Aytward, Jim {Journal 

Birth Contral 

Cone 
Arthritis 
Chest Pain 
Chidhomd Rashes with Fever 
Common Skin Problems 
Digestive Tract 
Ear, Мове & Throat 
Eye Problems 
For Women Only 
Nervousness & Nerve Problema 


Poisons 
Urinary Tract 


All these Yo $Yrams 


Now you can get up-to-the-minute news and business informa- 


tion, current market quotes and financial advice, and over 1,000 
other valuable programs on your microcomputer, data terminal, Or 
communicating word processor. You can even make hotel and airline 
reservations, send electronic mail across the country instantly, carry 
out research and shop at home. =, 

All these programs and more are available with THE SOURCE , 
America's first Information and communication utility. The Source 
is a product of Source Telecomputing Corporation, a subsidiary 
of The Reader's Digest Association, Inc. 

With The Source you can have a UPI news service right in your 
office or home with international, national, local and business news 
available minutes after release. The Source also gives you regularly 
updated market reports, portfolio management systems, business 
accounting programs, plus educational and entertainment programs 
for all members of the family. Many Source programs have keyword 
search capability. 


The Source is economical to use. 

All the programs currently offered through The Source are avall- 
able for an initial, one-time subscription fee of $100. The connect 
time is an unbelievable 7 cents per minute during evenings and 
weekends, 25 cents per minute on weekdays, and 47 cents per 
minute from after midnight to 7 А.М." You can be on-line with The 
Source quickly, for the cost of a local phone call in over 300 cities. 


The Source can increase the storage 
and programming capacity of your 
microcomputer to infinity. 

. You can now store your own data and program your own systems 
directly on The Source's mainframes. Basic, Cobol, Fortran, RPG 11 
and assembly language are all available. The cost is 50 cents per 
month for 1K block of storage. That's it! All other costs are covered 
in the subscriber fee plus the normal connect time costs, As for 


Drug Addiction 
Drugs & Drugstore 
Fond Additives 
Health & Smaking 
Health Care Advice 
inifuntzrinl & Oecipational Hazards 
Muri jiane 
Мае 
Medicare 
Менщ 11сцјсћ Ж Disorders 
Nation! Health Inmsarance 
Obslelrics 
'rregmaney Maternal 
Surrhann 
Stup 
Therapy far Addicts 
Transplants 
Vitamins 
LAW 
Casea Дегерімні 
Coma Refused 
Fuit ‘Trial va Free Press 
Jnternatianal Law 
Legal Profession 
“Whot's the Law" 
While ullar Crew 
REAL ESTATE/TIOME: 
Abool Heul Estate 
“АШ for Ailing touge” 
Amoris of Loans 
Amartizution of Loan, ИМК Torm 
Apartments iranti 
Thora: 
Alling 
Ausing 
Decnrautgz 
T 
Household Hints” 
Selling 
Interest, Loon 
“ірке? Deenrating” 
Lann: 
1пніийгесле Interest 
Amoniiutian, LINK Term 
Anon ization Schedule 
Майпо, Emily (bore decaonitimp) 
Mortgage Analysis 
Moving Plans 
Риси & Decorating 
Property for Rent 
Property far Sale 
Property for Swap 
Properts Wanted 
Itral Estate 
SCIENCE & TECHNOLOGY: 
Advonced Applicatinns/Programs 
^ircrafi 
Amperage 
Angio. фишийтл Hef 
Наво Conversion 
Bosse) Function fetatistica) 
Binomial Coefficients talatiatics} 
Binanünl Probabilities (statistical 
Che Square lata sti ca] 
Circular Path Speed 
Cloning 
Capificients. Binomial (statistics) 
Commminnda 
Coordinates (palyhedra: statistica) 
Correlation Coelficjent (statistical 
Cero Assiemhlera 


Data Campatation (stntistics! 
Denominator 


Dispersion Measures {statistics} 


Electric Vehicles 
Electrical Engineering 
Engineering 

Exobjology 

Factorin) (statistics! 
Fall Distanco igtetistics) 


Filter Capacitar Values (atatistica) 


Filter Design (statistics) 
Fortran 


Geography 
Genetic Enginering 


Greatest Common Denominator 


Groek Root Exercise 
Ham Radios 

Hardware 

Inertia Moment 
Inventiona & inventors 
Least Squares istotistica) 
Manuals 

Markov Chain (statistica| 
Mathematics 

Mean Computation (stntistica) 
Mechunical Engineering 
Medicul 

Metric System 

Molocule Thickness 
Motion Gruphs 

Nuclear Weston 

Ohm's Law (statistics) 
Parubola Graphing (stntistics} 
Perfect Number? 
Personal Computers 

Pet Computers 

Poison (statistics) 
Potlutants 

Primes (statintirs! 
Probabilities (statistics) 
Programming Manuna 
Research 

Science & Engineering 
Sciencen & Techualogy 
Smithsonian Exhibits 
Soft waro 

Space Shuttle 

Statistics 

Transplants 

Unidentified Fling Objects 
Weather 

SOCTAL AFFAIRS 

A 

Adaption 

Аде (elderly! 

Ачи 

Battered Wives 

Behavior 

Birth Control 

Black Studien 

Capital Punishment 
Child Abuse 

Child Custody 

Child Support 

Divorce 

Drug Addiction 

Equal Rights Amendment 
Eviquatto 

Family Life 

Gasoline Rationing 
PvE 


Labor & Monagement 
Labor & Politica 
Life Styles 
Mnrijuans 
Prostitution 
Religion & Churches 
Retirement 
Bex Crimes 
Single Persons 
Social Commentary 
Social Contacts 
‘Toonagers 
Teen Forum 
Therapy for Addicts 
"Tire of Your Life" lolderly| 
White Callar Crime 
Women’s Liberation 
SPORTS 
Baseball 
Basket tall 
Box Scares [арогія! 
Football 
Olderman (sports| 
Olympic Games 11980) 
Sports { 50 states | 
STOCKS d BONDS/INVESTMENTS 
Advice 
American Stock Exchnnge: 
Dnilv Listing 
Duly Prices 
Тол Mosi Active 
Whekl» Camp, Prices 
Wind Bond Frires 
Bands: 
AMEX Dnily Listing 
Fed Land Bonk, Diy. 
NYSE Daily Listing 
Treusury OTC, Diy 
World Bank, ОТС. Гу 
Treasury, OTC, Wing. 
Bond Yield 
Bond Price, Accrued Interest 
Boston & Northrest OTC Exchange 
California North A South OTC Exchongr 
Chícngo Merenntile OTC Exchange 
Citrus 


Dividends. Earnings 
Omer Jones 
Annua] Stack Avge, 
Mnrkot Indexes 
Earnings Dividends 
Enmings Reports 
Exchange Rates, Foreign 
Federal Land Hank Bonds 
Foreign Exchange Hilts 
Funds, Mulund 
Futures, Treasury Bills 
Futures & Options 
Cattan Futures 
Lumber and Plywood Fulures 
Orange Juice Futures 
Potatoes. Futures 
Sugar Futures 
Glossary of Stock [aveatment Tere 
Gald: 
Stoncs 
Spot Prices 
Indexes, Stock Market Diy, Avge. 
Interest. Honda 


dewcls & Jewelry 
Мігілін. 
WY/Londan Mkt Prices 
NY/Chicagn Mkt Prices 
Midwest OTC Exchange Market 
Moudy’s Index 


Money Market News and Comments: 


Futures 
Opening Lead 
Noon Lead 
Aftornoon Lead 
Night Land 
Markets ot n Glance 
Stock Pulse 
NYSE Trends 
What the Market Did 
Mutual Funds 
Mutua! Funds: Prices 
Summnries 
New Yark Stock Exchange: 
Bands 
Dy Prices 
Wknd: Comp. Prices 
Notes, Tressury 
Options & Futures AMEX, СВОЕ) 
Ovorthe Counter Exchange Markets 
Dally: 
Banks & Insurance: 
Closings (Complete) 
Guiners & Losers 
Index. NASDAQ 
Induatrisls 
Weokrnil: 
Gainers & Losers 
NASDAQ, Weekly 
Bastan & Northeast: 
Selected Stocks 
Closing Prices 
Culiforala Narth & South 
No. —Selected OTC 
So. —Solected ОТС 
Chicago Mercantile; Quotations 
Midwent: 


hs 
Pacific OTC Exchange 
Platinum, Prices 
Silver: 
Coins 
Spat Prices 
Stories 
Stocks: 
Daily Avgu, 11 00 A.M. 
Пәйу Ауру. 12:00 A.M. 
Dally Avge, 1:00 P.M. 
Daily Avgs, 2:00 Р.М. 
Dally Луки, 1:00 F.M. 
Dnily Avge, Closings 
Daily Avan, Hi's & Lows (NYSE) 
Daily Avg, Мәке Indexes 
Weekend Summaries (NYSE) 
Үйейіу Comp. Prices (NYSE! 
Annua! Avgs, Dow Jones 
Standard & Poors; Hourly Index 
Toronto OTC Exchange 
Selected Stocks, Weekend 


Trensury: 
Notes. Daily Latg 
Bonds, ОТС, Daily Lstg 
Bonds, OTC, Weekend 
Unistox Report Index 
World Bank Bands, OTC 
SUBSCRIBER COMMUNICATION 
Advertising (personal classified) 
Announcements (from The Source) 
Apple Compuler infurmation 
Bulletin Boord 
CHAT (direct communication} 
Clubs 
Compnter Canferencing 
Contents of The Source 
Correspondence 
Dnting 
Express (sends letters with express alert) 
Gripes (about The Source} 
Help Wanted 
Май . 
Personal Calendar & Nocebuok 
Services 
Suggestions (for The Source! 
User Directary (for The Source) 
Users On-Ling 
TAXES 
Assets 
Calculation of Incame Stmt 
Capital Gnina Tax 
Computing Taxes 
Contributions 
Credits 
Debts 
Deductions 
Dependents 
Depreciation Schedule 
Donntions 
Expenses 
Income Stnteiment, Pro Forma 
Inepte Thx 
Junt Tox Filing 
Taxes 
TRAVEL & LEISURE 
Airline Schedules 
Airline ‘Toll-Free Wumiars 
Alert inatrul/travel! 
Bargnins (travel) 
Car Rentals (toll free no.! 
Climate | geography | 
Customs itariff! 
Dining Ош 
Fairs & Festivals 
Flight Reservations 
Flight Schedules 
National Parka 
Restaurants & Wine 
Restaurante 
Sla Resorts (cal) free вок, } 
Smithsoninn Exhibits 


Weekerdl-Getawny 


etc. 


response time, it's faster than ever, thanks to The Source’s new 


bank of larger, mainframe computers. 


Today, The Source is faster 


and better than ever 
If you're not a subscriber to The Source already, send in the 
coupon and we'll send you our free Information Kit. Or cal! (800) 
335-3330 from 8:30 a.m. to 6:30 p.m., EST, for further information. 
Join The Source now and you'll have an incredible information 
utility system at your fingertips for just pennies a day. 


Please s нші ак ma your free information Kit. I'm ready to see what hat $100 сап. can 


do for my system. 


Phone ( 


"mpm 


*Usage Fees: $4.25/hour or 7.16 /minute on weekends and even- 
ings from 6 p,m. to midnight. $15/hour or 25€ /minute on week- 
days from 7 a.m. to 6 p.m. $2.75/hour or 4.66 /minute after 


DN t to 7 a.m. $10 minimum monthly charge. Rates applicable 
baud only In the 48 contiguous United States. 


to 30 


Address 
Cty sss  .  —Statan Лр 


) 


My current equipment is 


(тойа! Н & description) 


(manufacturer) 


(specitic configuration) 


Sead to: "eme Jen ттер 1616 Anderson Road, McLean, Virginia 
22102. (703) 821-6660. 
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Software Review 


Microsoft Editor/ Assembler Plus 


Keith Carlson, 43 McDill Rd, Bedford МА 01730 


When I opened the manual for Microsoft's Editor/As- 
sembler Plus, I felt like crying. I had just spent a hard- 
earned $29.95 for Radio Shack's original Editor/ Assem- 
bler, and now I felt cheated, It has been my experience 
with electronics that no matter what I buy, the price goes 
down soon after I buy it. Perhaps the old cliché is true: all 
things come to he who waits. 

The price for Editor/Assembler Plus is actually the 
same as the earlier version, but its value has increased 
enormously, This is what prompted me to consider 
wreaking havoc on nearby inanimate objects. As I read 
the manual and discovered its extensively upgraded fea- 
tures, however, my resentment and frustration turned to 
delight. Microsoft had turned my Level II 16 K TRS-80 
into a full-blown assembly-language development 
system, something that Radio Shack had failed to do. 

The features of Editor/ Assembler Plus are those of a 
much larger machine. There are some limitations, but the 
result satisfies my need to economize by squeezing every 
last drop of value out of my TRS-80, 

It helped that one of the authors of Editor/Assembler 
Plus, Mark L Chamberlin, wrote Radio Shacks 
Editor/Assembler. Both authors have previous ex- 
perience with the TRS-80 and probably were involved 
with the design of Level II BASIC. 

After all the plaudits, however, some problems re- 
main. One of the major problems is documentation, 


Documentation 

The documentation, fine as far as it goes, is definitely 
not enough, The manual was written by William Barden 
Jr, who has written several other books on both the 
TRS-80 and the Zilog Z80 microprocessor. Helpful hints 
and warnings are printed throughout the manual. They 
deal with the problem of printing a screen full of informa- 
tion in a book that measures only 4% by 6% inches. There 
are also copious notes explaining that Shift-Up Arrow 
was printed as $ on the screen in the Z-BUG debugging 
mode. The text is simple and easy to read with plenty of 
illustrations and examples included, The only problem is 
the assumption that the reader has had previous ex- 
perience with Radio Shack's Editor/Assembler and 
assembly-language coding. 

In fact, that assumption pervades Microsoft's attitude 
about Editor/Assembler Plus. When I bought Radio 
Shack's Editor/Assembler, I received all the goodies, 
such as the instruction-set data, Z80 Micro-Reference 
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Manual, and some handy ROM (read-only memory) en- 
try points. All these are conspicuously absent from 
Editor/Assembler Plus. People having an interest in as- 
sembly-language programming would buy Editor/As- 
sembler Plus instead of Editor/Assembler. Doing so, 
though, would leave them wondering where the rest of 
the documentation was. Luckily, auxiliary documenta- 
tion is available at low cost elsewhere (Radio Shack's new 
T-BUG manual, for example). However, this kind of in- 
formation should have been included by Microsoft. 

Other documentation is also needed. There is no 
documentation concerning Editor/ Assembler Plus itself. 
The manual doesn't even give the load address, ending 
address, or entry address! If it weren't for the errata sheet 
included, it would be irritating and time-consuming to 
find the proper addresses needed to make a backup copy. 
А backup copy is a necessity, especially when you are us- 
ing ordinary cassette tapes. It would be even more conve- 
nient to have certain entry points available to make 
modifications, such as adding a hard-copy print routine, 
which is sadly lacking in Z-BUG. 

In these times of software piracy, it is easy to under- 
stand why Microsoft is highly protective of its soft- 
ware, But it doesn't explain why it won't even sell doc- 
umentation! In short, the existing documentation is ade- 
quate for anyone who.is merely an end user of Editor/As- 
sembler Plus, as long as the additional] 780 instruction-set 
documentation is available. 


At a Glance 


Name 
Editor/ Assembler Plus Format 
Cassette tape 
Type 
Assernbly-language develop- 
| ment package, including a 
Z80 macro assembler, line- 
oriented text editor, and in- 
leractive debugger 


Language 
280 machine language 


Computer 

Radio Shack TR5-80 Level 11 
with at least 16 K memory 
Manufacturer 

Microsoft Consumer 
Products 

10800 NE Eighth, Suite 507 
Bellevue WA 98004 

(206) 454-1315 


Documentation 

112 pages softcover, 4% by 
6% inches; Quick Reference 
Card 


Audience 
TRS-80 assembly-language 
programmers 


Price 
$29.95 


Editor 

The editor, which was adequate before, is better now. 
The functions remain much the same as in Editor/Assem- 
bler, but new power and versatility have been added 
through the extension of the range and line-number speci- 
fications. They аге a necessity in a line-oriented editor. 

Where there was only one way to specify a range of 
line numbers, there are now four. You can specify a range 
by two line numbers separated by a colon, a line number 
followed by the number of lines separated by an exclama- 
tion mark, an offset (either plus or minus), or no line 
number at all. Also, these specifiers can be used in any 
editing-command parameter requiring a line number, al- 
lowing various combinations, They can even be used in 
the E(dit) command to edit a set of contiguous lines with- 
out constantly entering the Edit command. Тһе F(ind) 
command accepts a range, searches for a string over that 
range (the whole buffer, if necessary), and finds every oc- 
currence, not just the first. While range specification 
greatly extends the versatility of both the editor com- 
mands and subcommands, more was needed to produce a 
top-notch editor, and Microsoft responded. 

Editor/Assembler Plus adds five new commands that 
further increase the editor's efficiency. The first two are 
related: M(ove) and C(opy). Copy merely duplicates a 
specified range of lines to another range. Move duplicates 
the lines and also deletes the source lines. To add to the 
power of these commands, you can specify a new line in- 
crement for the destination code, The S(ubstitute) com- 
mand has the capability to substitute all occurrences in a 
range. This feature is useful when you have to change 
some labels or have finally realized that RET, not RTN, is 
the mnemonic for return. The X(eXtend) command is use- 
ful Юг adding comments to finished programs. 

The frosting on the cake is the Q(uash) command. It 
allows you to delete either Z-BUG or both the assembler 
and Z-BUG from memory, increasing the editor-buffer 
space. Quashing Z-BUG presents certain problems since 
debugging is difficult without it, to say the least. Micro- 
soft has an answer in the form of a stand-alone Z-BUG on 
the other side of the cassette. Quashing the assembler 
usually results in a source file that is too large to assemble 
in 16 K bytes, but it leaves plenty of room for general text 
editing. 


Assembler 

The assembler portion of this package unlocks the ma- 
chine-language power of the TRS-80. In addition to inter- 
esting new ways to set the origin of the assembly code, 
the assembler now supports assembly into memory. 
Also, the assembler supports macroinstructions and con- 
ditional assembly. This lets my "plain old" Level II 
16 K-byte machine become a powerful assembly-lan- 
guage development system; before and after is like Clark 
Kent and Superman. 

The inconvenience of writing object code to tape and 
then reloading it (usually with a monitor program like 
T-BUG or RSM-2) is gone. Ап assembler switch (option) 


signifies that the object code is to be loaded into memory 
where it can be run under Z-BUG. The origin of the code 
is automatically set by the assembler at the end of the text 
buffer, which is variable in size (it must be, but the docu- 
mentation is unclear on this point), That's where the diffi- 
culty comes. Suppose the buffer is filled with a 3 K-byte 
source Не. That represents around 60 lines of 50 bytes, 
including comments—not unreasonable. If there are fif- 
teen labels, the symbol table is a maximum of 135 bytes. 
Since the text buffer starts at location hexadecimal 7263 
and the text buffer is 3 K bytes long, that leaves 412 bytes 
for the symbol table and object code in a 16 K-byte 
machine. This may be enough for most programs, but the 
only alternative is to quash Z-BUG, write the object code 
to tape, reload the stand-alone Z-BUG, and load the ob- 
ject code again. This defeats the in-memory assembly. If 
you have more than 16 K bytes of memory, the problem 
becomes trivial. The ORG statement should not be used 
for automatic origin as it will add the address given in the 
origin statement to the automatic origin, 

If you want to choose that automatic origin, another 
assembler switch allows you to set it. This may be helpful 
when you want to debug the code at its actual location. 
The last new assembler switch allows for an absolute 
origin. In this case, an ORG statement must be used. This 
is the default for all assemblies to tape. It is possible to 
have an in-memory assembly with an absolute origin, but 
it is not recommended. To overcome this, set the auto- 
matic origin as in the manual and use the manual-origin 
assembler switch. 

These additions are efficient and pleasing, but the most 
interesting features are macros (macroinstructions) and 
conditional assembly. These two features contribute 
most of the power to Editor/Assembler Plus. 

This is probably why Barden spends an entire chapter 
on macros. Macros in the Editor/Assembler Plus resem- 
ble those of much larger machines, Several rules apply, 
but they are very reasonable. The manual states that 
there can be "...any reasonable number of macro defini- 
tions..." and ",..each macro definition may have many 
arguments..." Since this is rather vague, I assume that 
they are limited by available space. Macros must be de- 
fined before they are referenced, so it is wise to define all 
macros at the beginning of the source text, Parameters 
can be passed to the macro, but the manual doesn't state 
whether a macro reference can be passed. I tried it, and 
found they can’t. This is logical since nested macros are 
not allowed, Editor/ Assembler Plus does allow synthetic 
labels in order to avoid doubly defined labels upon ex- 
pansion, Barden gives several examples to demonstrate 
possible uses of the macro facility, He uses the long- 
standing practice of using macros for subroutine calls. He 
also demonstrates the use of macros to build a cross-as- 
sembler for the Motorola 6800 microprocessor (I used 
them to work on an Intel 8080 assembly-language trans- 
lator). These examples are only a small portion of the nu- 
merous uses, 

The conditional-assembly facility is explained as a tool 
for production of software for different configurations. 
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Even though this is the only example, it is still impressive, 
It is nice to have if you need it, but most users don't. Its 
use is extended greatly by the updated expression evalua- 
tion, which adds operators for logical, arithmetic, and 
parenthesized operations. The flexibility is enhanced by 
the ability to nest conditions, 

The symbol table adds codes to indicate how labels are 
defined (or undefined), One thing that is lacking is a 
cross-reference facility for the symbol table. While not 
necessary, a cross-reference is extremely helpful. Unfor- 
tunately, it is expensive in overhead code. 


Z-BUG 

Z-BUG is a new item, rather than an update of part of a 
previous system. It only remotely resembles Radio 
Shack's T-BUG. In fact, this debugger is one of the best 
I've seen, presenting an exceptional value. The editor, as- 
sembler, and debugger come in one package for the price 
of Radio Shack's Editor/ Assembler. If you add T-BUG, 
which is inferior to Z-BUG, you have a bigger bill. 
Z-BUG can't do everything, but it can do many interest- 
ing and helpful things. lt can display and modify memory 
in several modes, set up to eight breakpoints, single-step 
through machine-language programs, act like a calcula- 
tor, and reference the symbol table so you can use sym- 
bolic references when you are debugging. 

First, let's see what Z-BUG can't do. My main com- 
plaint is that it cannot provide hard copy. It seems like 
such a simple task to have the displays shuttled off to the 
printer, Combine this with the fact that there are no entry 
points given for the program itself and you have a frus- 
trating and time-consuming task if you want to correct 
the omission. My only suggestion is to place a print 
driver somewhere in memory so you can use the $G com- 
mand to jurnp to it and then have it return to the begin- 
ning of Editor/Assembler Plus. The "Quick Reference 
Card” indicates that an entry point is provided that does 
not destroy the contents of the buffer. 

My second complaint is the lack of a routine to disas- 
semble to tape. That would be handy if you had an object 
module without the source code. It also might be useful 
for modifying a routine provided in ROM. You couldn't 
replace it in ROM, of course, but there are many routines 
already worked out if you can get to them. 

Now, what can Z-BUG do? It's truly amazing what 
they can do at Microsoft. There are four modes in which 
you can examine memory: mnemonic, byte, word, and 
ASCII. Each one is descriptive of what is displayed. To 
open any memory location for display, just type its loca- 
tion followed by a slash. You can then examine the loca- 
tion and type in a new value, as you like. If you use the 
Down Arrow key, it automatically opens the next loca- 
tion, dependent on the mode you are in. If in byte mode, 
the next byte; if in word mode, the next word; if in 
mnemonic mode, the next instruction, and so on. To 
close the location and end the parade of locations, type 
Enter and Z-BUG responds with its prompt. The process 
is simple and convenient. Z-BUG doesn't stop there, 
however. You can easily set the input and output radices. 
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This allows, say, decimal input and hexadecimal output 
or almost any other combination between base 2 and 
base 16, You can also modify any of the registers (except 
the refresh register) after they are displayed. There are 
several commands to get a one-time display in a different 
mode. 

If you liked that, you'll love the fact that you can set up 
to eight breakpoints, Each one is numbered automaticai- 
ly. You can examine locations and registers and even 
modify them before continuing the program. You can 
also specify the number of times the breakpoint is passed 
before it stops the program, Single stepping can be or- 
dered after a breakpoint or all by itself. You can also ref- 
erence your breakpoints and single-stepping entry points 
by symbolic reference. 

Symbolic reference can be used throughout the pro- 
gram with any command. You can set the mode to $5, 
denoting symbolic reference, or just use them. If you are 
not in symbolic mode, any nonnumeric input sends 
Z-BUG to the symbol table to resolve the address asso- 
ciated with that reference. In fact, you can use any stan- 
dard suffix (such as T for decimal, H for hexadecimal, 
etc) no matter what the radix is set to and the program re- 
solves it. And if it isn't flexible enough, it also works as a 
calculator, doing all your arithmetic in any base between 
2 and 16. 

I am quite impressed with Z-BUG. It is an extremely 
flexible debugging tool. However, there are two minor 
problems that need pointing out. First, if you have to use 
the stand-alone version of Z-BUG, you won't be able to 
use symbolic references. This is because Z-BUG resolves 
symbolic references by a look at the symbol table. When 
you reload the object module, you don't have the symbol 
table to look at. Second, the manual suggests that you 
use a dummy address for the entry or execution address 
when you punch out a system tape if you don't have one, 
Don't do it! When you read it back in under SYSTEM 
and type the slash to start it, it tries to start it at the dum- 
my address. Instead, use the starting address for the entry 
address. It will avoid problems when you try to run the 
program you spent two days on. 


Conclusions 

Microsoft's Editor/Assembler Plus is an excellent 
editor/assembler/debugger. It has a few problems that 
prevent it from being outstanding. It can turn any Radio 
Shack TRS-80 Level II with at least 16 K bytes of memory 
into an assembly-language development system with lit- 
tle effort. Microsoft has learned from the problems and 
complaints that came from the users of Radio Shack's 
Editor/ Assembler. 

Documentation has usually been a problem with 
Microsoft products, and that has not changed with 
Editor/ Assembler Plus. There is a definite lack of support 
documentation with the package. The documentation 
that is included is well done. 

Editor/ Assembler Plus is an outstanding value for its 
price. Not only is an editor and macro assembler included 
іп the package, but a powerful debugger as well. В 


Software Review 


BOSS: 
A Debugging Utility for the TRS-80 Model I 


Scott Mitchell, 346 5 Taylor St, Manchester NH 03103 


BOSS is a utility program to help debug programs 
written in TRS-80 Microsoft BASIC by dynamically trac- 
ing steps in execution. Essentially, this program in- 
tercepts the TRACE function included with TRS-80 
BASIC and modifies its operation. The result is a more 
versatile debugging utility with a more meaningful and 
readable screen display. 

The first thing you notice after BOSS is loaded is that 
the line numbers normally output by the TRACE func- 
tion no longer print all over the screen, making the 
display scroll uncontrollably. The trace-line numbers 
now print in a vertical column in the upper right-hand 
part of the screen. Four line numbers are displayed, with 
an arrow pointing to the one currently executing. This is 
a big advantage when trying to debug a graphics program 
or any program that specially formats information out- 
put to the screen. With BOSS, all the graphics and for- 
matted information stay where they should; BOSS 


At a Glance 


Language used 
280 machine language 


Name 

BOSS (BASIC Operated 

Single Stepper) 
Computer needed 

Type TRS-80 Model I, minimum 


Debugging utility (replaces 
the TRACE Function) 


Distributor 

Level IV Products Inc 
32238 Schoolcraft 
Livonia M1 48150 
(800) 521-3305 


Price 
$29.95 


Format 
5-inch floppy disk or 
cassette tape 


of 16 K bytes of memory, 
cassette or disk based 


Documentation 
13-page pamphlet 


Audience 

TRS-80 BASIC programmers 
dissatisfied with the opera- 
tion of the present TRACE 
function 


doesn't destroy or interfere with the video output of the 
program being debugged. 

The numbers of the program lines being traced may be 
output to a printer, if necessary, The functions of tracing 
and sending the trace-line numbers to the video display 
or printer can be controlled either manually during the 
program execution and debugging, or by POKE com- 
mands within the program being tested. Using the POKE 
commands, you can start and stop BOSS functions at 
points specified by the program being traced. 

BOSS stands for BASIC Operated Single Stepper, 
meaning that instead of watching your regular trace whiz 
by, you can slow down or single-step the trace. You can 
step through the program line by line, or in the case of 
multi-instruction lines, instruction by instruction. Trac- 
ing a program is made much easier, 

Variables can be examined any time, and BOSS lets 
you tell it which ones you're trying to keep track of. Once 
you've told BOSS what you want, pressing two control 
keys lists out the variables and their contents, 

You can also stack programs in memory to the extent 
of memory available, With this function, you can append 
one program with others quite easily. You load a pro- 
gram and give the command to push it to locations high 
in memory. BOSS does this and resets the pointers for the 
new limits of your BASIC source-code buffer. Now, load 
a second program and give the command to append it 
with the first program. BOSS is happy doing its own 
memory management. It checks the amount of memory 
you have and keeps track of how much you have used or 
will need. BOSS asks how much memory to protect and 
locates itself just under your stated protected-memory 
limit. It also tells what memory size to give when you 
enter BASIC. The BOSS program has no problem work- 
ing with either a TRS-80 Level II cassette system or the 
IRSDOS disk operating system. 

BOSS did lock up on me sometimes, but this was most- 
ly because I did not follow directions. For instance, I did 
not set a memory size, or I pressed the control keys to 
send output to the printer when no printer was on line. 

Overall, BOSS has many good features, with only a 
few bad ones. Since it works so well, BOSS has become 
one of my most used BASIC utilities. Ш 
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System Notes 


Indirect I/O Addressing on the 8080 


Paul Zarucki, 30 Long Leasow, Selly Oak, 
Birmingham, B29 4LT United Kingdom 


It is frequently useful to be able to specify the address 
of an 1/О (input/output) port by the contents of a 
register or memory location, to allow a common I/O 
routine to service a number of similar devices connected 
to separate ports. If you have a system based on Intel's 
8080 microprocessor that does not have memory-mapped 
1/О, you cannot do this using the 8080 I/O instructions 
in the normal manner, because only direct addressing is 
allowed for I/O instructions. 

One solution is to modify the I/O instruction each 
time, prior to executing it, so it addresses the required 
port. Two possible problems with this method are: 


ethe program will not work if stored in ROM (read-only 
memory) since the instructions cannot be modified 

ethe program is not reentrant, which makes simulta- 
neous I/O to several ports impossible (as in multipro- 
gramming or multitasking) 


For the program to be reentrant, it must store variable 
data either in the processor's registers or in memory loca- 
tions assigned at execution time. If the I/O instruction 
could be regarded as a variable and stored in this manner 
(but also executed as though it were part of the program), 
we could solve the two problems mentioned above. 


Enter the Stack 

The stack is an area of programmable memory that is 
dynamically assigned at execution time and is present in 
most 8080 systems; thus, it is ideal for this application. 
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In the method presented here, we assemble the I/O in- 
struction code in the processor's registers and store it on 
the stack together with a RET (subroutine return) instruc- 
tion. Then it is called as though it were a subroutine, 
and, finally, the instructions are cleared from the stack 
(see figure 1). 

One problem with calling a subroutine on the stack is 
that its absolute start address cannot be predicted when 


(1a) 
PROGRAM STACK 
LXI н,00С9 UNUSED 
"uen m RET OPCODE 
моу нс 
MYI — L,OPCODE 
PUSH H 
(1b) 
PROGRAM STACK 
LXI H,0000 UNUSED 
DAD SP 
iT a RET OPCODE 


Figure 1: Stages in the assembly and execution of an indirect 
I/O subroutine. The C register is assumed to contain the 1/O 
port address. Figure 1а shows how the code is assembled in the 
registers and pushed onto the stack. In figure 1b, the start 
address for the code on the stack is loaded into the HL register 
pair and an indirect subroutine call is performed. 


Listing 1: Subroutines for performing indirect input and output operations, With the I/O port address stored in the C register, data is 
transferred to (or from) register А, as with normal 8080 1/О instructions, 


(1a) 

00001 -P6S1 

00002 jm изи Ê 

00003 ;DATE: 21/7/1980 
00010 0000 21900 INPUT LXI 
00011 0003 ES PUSH 
00012 0004 61 MOV 
00013 0005 2EDB MVI 
09014 0007 Е5 PUSH 
00015 0008 210000 LXI 
00016 000B 39 DAD 
00017 000С Е? RST 
00018 QO0D El POP 
00019 ОООЕ El POP 
00020 O00F C9 RET 
00022 END 
(1b) 

00001 *P6S2 

00002 = = = = 

00003 -БАТЕ: 21/7/1980 
00010 0000 21C900 OUTPUT LXI 
0001] 0003 Е5 PUSH 
00012 0004 61 MOV 
00013 0005 2ED3 MVI 
00014 0007 Е5 PUSH 
00015 0008 210000 LXI 
00016 OQ0B 39 DAD 
00017 000С F7 RST 
00018 000D El POP 
00019 000Е El POP 
00020 OOOF CS RET 
00072 END 


INDIRECT INPUT SUBROUTINE. 


H,0CSH 
H ‚ТОКЕ "RET" OPCODE ON STACK, 
H,C 
L,ODBH 
H ;:STORE "IN" OPCODE ON STACK. 
Н,0 
SP ;MOVE SP TO HL. 
6 ;CALL TO ADDRESS IN HL. 
H ;CLEAR STACK. 
H 
INDIRECT OUTPUT SUBROUTINE. 
Н,0С9Н 
;:STORE "RET" OPCODE ON STACK 
H,C 
L,OD3H 
H ;STORE "OUT" OPCODE ON STACK. 
H,0 
SP ;MOVE SP TO HL. 
6 ;CALL TO ADDRESS IN HL. 
H ;CLEAR STACK. 
H 


Listing 2: А simulated indirect subroutine call. А call to this subroutine causes a jump to the address contained in the HL register pair. 


This cade is necessary for the indirect subroutine call, It consists of a single indirect jump instruction, located at address 0030H, which is 
executed when the RST 6 instruction is performed. 


00001 -P6S3 

00002 тімді 

00003 :DATE: 21/7/1980 
00010 0030 E9 PCHL 
00012 END 


the program is written. Thus, we need an indirect sub- 
routine call—something the 8080 microprocessor does 
not have. This can be simulated by a call to a subroutine 
that causes a jump to an address contained in the HL 
register pair (shown as an RST 6, but it could be an or- 
dinary subroutine). 

After the assembled code is pushed onto the stack, SP 
points to the first byte of the I/O subroutine. SP is loaded 
into HL and an indirect call is performed. The stack now 
appears as figure 1b, with the return address at the top 
and the PC (program counter) pointing to the first byte of 
the I/O subroutine, The 3 bytes of code on the stack are 
then executed. The RET instruction causes the return 


INDIRECT SUBROUTINE CALL. 
:JUMP TO ADDRESS IN HL. 


address to be popped off the stack and execution con- 
tinues within the main body of the program. 

Listings 1a and 1b show subroutines for performing in- 
direct input and output operations, respectively. They 
are both relocatable and reentrant and can reside in either 
programmable or read-only memory. 

Both subroutines shown assume that register C con- 
tains the I/O port address. Data is loaded into register А 
or stored from register A, as with the normal 8080 I/O in- 
structions. The only other registers modified are H and L, 

Indirect subroutine calls are also useful in other appli- 
cations where it is desired to specify the start address of a 
subroutine at execution time. li 
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Programming Quickies 


A Disk Catalog for the Eighties 


Bob Liddil, POB 66, Peterborough NH 03458 


DISK/CAT, a NEWDOS-based, commercial-quality 
cataloging program for a Radio Shack TRS-80 with two 
or more drives, performs several useful services (see 
listing 1). In addition to recording and filing the contents 
of every disk run through it, the program assigns to each 
a permanent number (which is placed in the directory). 
Updating is performed by simply reinserting the disk and 
running DISK/CAT again. The contents of the disk are 
then recataloged, and file names are deleted or added 
while retaining the number. 


Listing 1: DISK/CAT for the Radio Shack TRS-80. The pro- 
gram numbers each disk, and catalogs its contents. The stored 
files сап be printed or displayed on the video monitor in 
alphabetical order or on a disk-by-disk basis. 


5 GOSUBSOG: 
CLS: 
CLEAR 5006 : 
PR INT(3276 , " DO YOU WANT TO 
l CATALOG A NEW DISK OR UP DATE 
OLD DISK 2 LOOK АТ PROGRAM 
FILE OR SEARCH FOR PROGRAM"; 
10 AS=INKEYS: 
IF А5-"" THEN СОТО 16 
IF А<1 OR A»2 THEN GOTO 1@ 
20 ON А СОТО 25,200 
25 TROFF: 
CLF: 
GOSUB 395: 
CLS: 
PRINT@512,"PLEASE INSERT THE DISK 
ТО BE CATALOGUEDIN DRIVE //";DK; 
" AND PRESS «ENTER» "; 
3d 005- INKEYS: 
IF QOS$-"" THEN СОТО 36 
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DISK/CAT can remember a particular program and 
report its whereabouts, on a disk-by-disk basis, repeating 
all occurrences of the program. The search routine can be 
initialized from the beginning or from the end. 

The display mode will print all disk directories to the 
screen (or to a printer, see listing 2a), give the directory of 
any specified disk, or alphabetize all file names and print 
them to screen or printer with their disk number (see 
listing 2b). 8 


35 DIMAS (50): 
CLS: 


GOSUBA4 20 : 
№=15360+ (63+2) +2 
49 Х-РЕЕК (М) : 
IFX«»32ANDPEEK(N-1)- 191 THENIs 1+1: 
С-0 
45 |ЕС>3@ТНЕМ7@ 
50 IFN»16382THEN76 
55 ІЕХ-32ТНЕМРОКЕМ,191: 
М=№+1: 
С=С+!: 
GOTO4 ¢ 
60 POKEN,191: 
POKEN ,X: 
AS ( D)SASCI) CHRS (X) : 
М=М+!: 
[ЕС>3@ТНЕМ7@ 
65 1ЁЕМ<16382ТНЕМ4@ 
70 CLS: 
FORX-0TOI: 
IFAS (X) - " PYORAS (X) = " NUMBER" THEN 
AS (X)CHRS (191 ) : 
GOTOS89 
75 PRINTAS (X) ,: 
IFPOS (Ø ) -LEN(AS(I-1)) 49» 66 THEN 
PRINT 


80 NEXT: 
ONERRORGOTO5 : 
OPEN" I", 1,"DN:@": 
INPUTZL,DH: 
CLOSE: 

GOTO? ¢ 

85 CLOSE: 

OPEN"OQ",1 , "DN : 0" : 
PR INTÉ 1,6: 

CLOSE: 

RESUME 

90 ONERRORGOTO! JQ: 
OPEN" [",1,DK$: 
INPUT#1 , DN: 
CLOSE : 

SK- DN: 
1FDH> DNTHEN 1 1 5 

95 ОРЕМ"О",1,"ОМ:@": 
PRINT#L ,DN: 
CLOSE: 

GOTOL15 

160 CLOSE: 
OPEN" 1" ,1," DN:(": 
INPUT#1,DN: 
CLOSE: 
OPEN"O",1,DK$: 
PRINT#1,DN+1: 
CLOSE: IFDN+1<¢=DHTHENI1@ 

145 OPEN"O",1,"DN:Ó": 
PR INTÉ1,DN«1: 
CLOSE 

110 RESUME 

115 ONERRORGOTOI 4Q : 
CLOSE: 

CL: 

PRINT"THIS IS DISK 4" ;DN: 
OPEN" I" , 1 , "FILE:ÓQ" : 
INPUTZ1,NP: 


DIMNS (NP+1+1),D(NP+141),O(NP4+I41): 


IFNP=@THEN 1 30 
120 FORX-ITONP: 
INPUT£Z 1,NS (X): 
NEXT: 
CLOSE: 
ONERRORGOTOf: 
OPEN" [".,1, 
"FILEO:@": 
FORX = | TONP : 
INPUT#1 , D(X): 
IFD(X)=SKTHENNS (X)=CHRS (191 ) 
125 NEXT 
130 CLOSE: 
ONERRORGOTOf : 
X-NP: 
N=@: 
CLS: 
FORL-zX41TOX«I41*: 
NS (L)SAS(N) : 
NzN«l1: 
D(L)-DN: 
NEXT : 
NP=NP+I4+1: 
FOR I = | TONP : 


О(1)-1: 

МЕХТ: 

GOSUBI45: 

FORX= | TONP : 

ІЕМ (О(Х) ) <>СНЕ5 (191 ) THENNP=X 


135 NEXT: 


140 


155 


160 


17% 


175 


180 


OPEN"O" , 1 ,"FILE:(Q" : 
PRINT#1,NP: 
FOR I = | TONP : 
PRINT#I,NS(O(I)): 
NEXT: 

CLOSE : 
OPEN"O",1,"FILEO:0" ; 
FOR I = 1 TONP : 

PR INT£Z1,D(O(1)): 
NEXT : 

CLOSE: 

GOTO5 
CLOSE: 

OPEN"O" ,1,"FILE:@": 
PRINT#1 ,@: 

CLOSE: 

RESUME 

Lel: 

C-0: 

FORN = | TONP : 

IFNS (O(N) )=CHRS (191 )THENC=C+1 
NEXT: 

FORX-1TONP -C-1: 

ІЕМ (O(X))=CHRS (191 ) THENGOS UB | é 3 
NEXT : 

GOTO! 65 
CLS: 

PRINT"PRE SORT": 
А-О( X ) . 

FORN=XTONP - 1 : 
O(N)=O(N41): 

NEXT: 

О(МР)-А: 

Х-Х-1: 

RETURN 
С=@: 

FORX = LTONP -| : 

IFNS (O(X))>NS (O(X«1)) THENGOSUBI7 5: 
XzNP-1: 

NEXT : 

СОТО165 

L=X: 

NEXT: 

TROFF: 

RETURN 
CLS: 

PRINT"SORTING DATA": 
FOR І-Х-1ТО!1 STEP-1: 
IFNS (O( D)) «NS (O( I- 1)) THENA-O( 1): 
Ә(І)-О(І-1): 
O(I-1)2A: 

С=1 

ІЕС-2ТНЕМІ-і: 

МЕХТ: 

GOTO | 90 
С=@: 

МЕХТ 

Listing I continued on page 406 
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Listing 1 continued: 


196 L-L-1: 290 QOS-INKEYS: 
IFLXITHENL- 1 IF QOS="" THEN GOTO 29% 
195 RETURN 295 GOTO 205 
200 ONERRORGOTOS : 300 CLS: 
OPEN"I",1,"FILE:@": PRINT“ YOU GIVE ME ANY NUMBER OF 
INPUT#1 , МР: CHAR.I WILL LIST ALL THE PROGRAMS 
DIMNS (МР), D(NP): THAT END IN THOSE CHAR.": INPUT"TO 
FORX- | TONP : SEARCH FOR----";A$S: 
INPUT/Z I ,NS (X): L=LEN(AS):PRINT"OUTPUT TO PRINTER 
NEXT: Y/N " 
CLOSE: 301 Р5-ІМКЕҮ%:. 
OPEN" I", L,"FILEO:Q": IFPS=""THEN 301 
FORX- 1 TONP : 302 IF PS="Y"THEN Р-1: 
INPUTAZ1,D(X): GOTO345 
NEXT: 303 IF PS="N"THEN P=@: 
CLOSE: GOTO305 
OPEN" [" , L , "р№:0": 30% GOTO 301 
INPUT#1 , DN : 305 CLS: 
CLOSE FORX = 1 TONP : 
245 CLS: IFRIGHTS$ (NS (X) ,L)=ASTHEN3I 5 
PRINT"DO YOU WANT ТО! SEARCH 310 GOTO330 
FOR PROGRAM (N) CHAR. FROM 315 I[FP=@THEN325 
BEGING2 SEARCH (М) CHAR, FROM 320 LPRINTNS(X),"DISK #"3D(X) 
END3 PRINT ALL DISKS TO 325 PRINTNS(X),"DISK #";D(X) 
PRINTER4 PRINT ALL DISKS TO 330 NEXT: 
SCREEN GOTO285 
216 PRINT"5 ALL PROGRAMS TO PRI 335 OPEN" I", 1," DN": 
NTER IN ALPH. ORDER WITH DISK": INPUT#1 , DN: 
PRINT"6 DIR OF ANY DISK": CLOSE: 
PRINT"7 RESTART 8 END FORX- І ТОЮМ: 
215 QQS=INKEYS: LPRINT" “: 
IF QQ$-""THEN GOTO 215 LPRINT" ^": 
220 FL-VAL(QQS): БЕҢІМТ"-- aa ae DISK //";X; 
IF FL<1 OR FL»8 THENGOTO 215 @ اون حاب سس یه و‎ айй pi "; 
225 ON FL GOTO230,300,335,345,360,365, LPRINT" "; 
5,392 FORN- I TONP : 
230 CLS: [FD(N)-XTHENLPR INT" н, 
PRINT"YOU GIVE МЕ ANY NUMBER OF NS (N) 
CHAR. I WILL LIST ALL DISKSTHAT 380 NEXT: 
CONTAIN A PROGRAM THAT START WITH NEXT: 
THOSE CHAR.": INPUT"CHAR. TO SEARCH GOTO285 
FOR";AS:L-LEN(AS):PRINT"OUTPUT TO 345 FORX=1TODN: 
PRINTER Y/N" CLS: 
235 PS=INKEYS: PRINT" DISK //" ;X: 
IF Р5-""ТНЕМ GOTO 235 PRINT: 
240 IF P$-"Y"THEN Р=1: PR INT: 
GOTO255 PR INT: 
245 IF PS="N"THEN P=@: FORN= I TONP : 
GOTO255 IFD(N)X»XTHEN355 
250 GOTO235 352 PRINTNS(N),: 
255 CLS: IFPOS(0 )» 5ÉTHENPR INT 
Pag 355 NEXT: 
FORX= I TONP : PRINT: 
IFLEFTS (NS (X) ,L)- ASTHEN265 PRINT: 
260 GOTO28¢ FORI-1TO20060: 
265 IFP-ITHEN275 NEXT: 
270 PRINTNS (X) ,"DISK 4";D(X): NEXT: 
GOTO286 GOTO2605 
275 LPRINTNS (X),"DIS& //" ;D(X) 360 CLS: 
280 NEXT FORX- | TONP : 
285 PRINT@98@,"PRESS «ENTER» TO CONT LPR INTNS (X) ,"DISK i" D(X): 
INUE" ; 
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MÀ‏ ي o ————— cH ——— ————————— ыы...‏ ا 


PRINTNS (X) , "DISK 
NEXT: 
GOTO205 

365 CLS 

370 INPUT"DIR OF WHAT DISK" ;D: 


#" D(X): 


IFD>DNTHENPRINT" DISKS ONLY CATALOG 


ED UP TO ";DN: 
GOTO37¢ 

375 CLS: 
PRINT" DISK 
PRINT: 
FORX = | TONP : 
IFD(X)- DTHENPR INTNS (X), 

380 ІҒРОЅ (0) > 50ТНЕМРЕ INT 

385 МЕХТ: 
GOTO285 

390 END 

395 CLS: 
PRINT"ON WHICH DRIVE (1 THRU 3) 
WILL YOU PLACE YOUR DISK TO BE 
CATALOGED?" : 
LINEINPUT DKS 

400 DK-VAL(DKS): 
IF DK<1 OR DK>3 THEN CLS: 


#" sD: 


GOTO 395 

405 IF DK-1 THEN DKS="NUMBER: 1": 
RETURN 

912 IF DK=2 THEN DKS="NUMBER: 2": 
RETURN 

415 IF DK=3 THEN DKS="NUMBER: 3": 
RETURN 

&$20 IF ІЖ-ІТНЕМ CMD"DIR :1": 
RETURN 

425 IF DK=2THEN CMD"DIR :2": 
RETURN 

434 IF DK-3THEN CMD"DIR :3": 
RETURN 

590 CLS: 
PR INTCHRS (23): 
PR INTQ24 , "NOT ICE" : 
PRINT: 
PRINT"THIS PROGRAM WILL NOT WORK 
WITH A SINGLE DRIVE DISK SYSTEM" 

514 FOR ZZ-ITO 1500: 
NEXT: 
RETURN 


Listing 2: Sample printer output from DISK/CAT. The direc- 
tories of all disks, in disk-number order, are shown in listing 2a; 
listing 2b shows the directories in alphabetical order. 


DISK #1‏ س س 


BARTEND 
DISKED35/CMD 
ЕССІ 

FCC2 

FCC3 

FCC4 

FCC5 

TEMPI 


ЕЕЕ DISK #2 ----------------- 
DSHIP/CMD 
DUTCHMAN 
INTRO 
SPIDER 
------------ DISK #3 ----------------- 
DSHIP/CMD 
STARTREK 
------------ DISK % 4 ----------------- 
CATALOG 
DECODE 
ETCH/PCL 
LCPRINT/CMD 
LETTER 
PENCIL/CMD 
REPORT/PCL 
TEST 
VOICE 
(2b) 
BARTEND DISK #1 
CATALOG DISK # 4 
DECODE DISK # 4 
DISKED35/CMD DISK #1 
DSHIP/CMD DISK # 2 
DSHIP/CMD DISK # 3 
DUTCHMAN DISK # 2 
ETCH/PCL DISK # 4 
ЕССІ DISK #1 
FCC2 DISK #1 
FCC3 DISK #1 
FCC4 DISK 4 1 
ЕСС5 DISK #1 
INTRO DISK #2 
LCPRINT/CMD DISK # 4 
LETTER DISK # 4 
PENCIL/CMD DISK # 4 
REPORT/PCL DISK # 4 
SPIDER DISK # 2 
STARTREK DISK # 3 
TEMP] DISK #1 
TEST DISK # 4 
VOICE DISK # 4 


DISK/CAT was written by David Huntress of Boston MA. 
Enhancements were added by Reese Fowler of Peterborough 
NH. Copies are available on tape for disk BASIC from The Pro- 
grammer's Guild, POB 66, Peterborough NH 03458, for $19.95. 
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Programming Quickies 


Alpha-Beta Tree Search 
Converted to Assembler 


Stephen F Gale, 22 Lloyd PI, 
St Albert, Alberta ТӨМ 2H4, Canada 


In part three of his article "Machine Problem Solving" 
(November 1980 BYTE, page 224), Peter Frey discussed 
the alpha-beta pruning algorithm as applied to searching 
a look-ahead tree for the best strategy in a two-player 
game. He included a BASIC demonstration game of the 
alpha-beta procedure called Treasure Search. In this 
game, the user plays against the computer on an 8 by 8 
grid that has a digit between 1 and 9 randomly assigned 
to each of the 64 grid locations, Players take turns 
moving from one spot to another, adding the value of 
each location they land on to their scores. Once a loca- 
tion has been occupied, its value is reduced to 0. Each 
player attempts to follow a path that leads to the highest 
numbers; the first player to reach 100 points wins. 

Listings 1 and 2 are an improved version of this game 
for a Radio Shack TRS-80 Model I. The highly efficient 
alpha-beta tree search has been rewritten in Z80 as- 
sembly language, and it now runs about 300 times faster 
than the original BASIC program. My version has also 
been enhanced through the use of the killer heuristic that 
was described in Mr Frey's article. Effective moves stored 
by the regular tree-search routine are recalled by the 
killer heuristic when the current situation is recognized as 


being similar to one previously encountered in the course 
of a game. 

This improved program plays a good game at levels 
five, six, and seven; at levels eight, nine, and ten it should 
be excellent. Note that even with the reduced computing 
time of the new version, level ten requires about forty 
minutes per move, By contrast, a move by the computer 
at level five in the original version required fifteen 
minutes; the same level on the improved version takes 
less than ten seconds. 

As given, the program in listing 2 must be loaded 
beginning at hexadecimal memory location 6000. Alter- 
ing the ORG statement prior to assembly will allow you 
to place the code elsewhere in memory. Line 400 of the 
BASIC program must also be modified so that it will 
know the new entry point for the machine code. 

In a cassette-based system, after you have put these 
programs on tape, load the BASIC program of listing 1 
with the CLOAD command. Then use the SYSTEM com- 
mand to load the machine-language program assembled 
from listing 2. Press BREAK after the second program has 
been loaded to return to the BASIC editor, then type 
RUN.m 


Listing 1: BASIC portion of an improved version of the game Treasure Search, described in the November 1980 BYTE. This program 
runs in conjunction with listing 2, Line 400 contains the code that gives the entry point for the machine-language routines in listing 2. 


û CLS‘PRINTGS," ¥ TREASURE SEARCH * BYTE MAGAZINE - NOVEMBER, 1980" 
9 РКІМТ:РКІХТ" TREE SEARCH CONVERTED TO ASSEMBLER BY &.F.GALE B.SC ASPH(CPSC? IN DECEMBER, 19 


eo" 


10 PRINTIPRINT 


15 PRINT" THE OBJECT OF THE GAME IS TO SCORE 100 POINTS BEFORE" 
20 PRINT"THE COMPUTER DOES, THE COMPUTER MOVES THE '* AND YOU" 
29 PRINT"MOVE THE 'X' ABOUT AN 8X9 BOARD THAT CONTAINS RANDOM" 
30 PRINT"NUMBERS BETWEEN 1 AND 9, WHEN A SQUARE HAS BEEN" 

35 PRINT"VISITED, THE VALUE ON THE SQUARE IS THEN ZERO. MOVES" 
40 PRINT"ARE MADE BY PRESSING ONE OF THE FOUR ARROW KEYS," 

45 PRINT:PRINT:INPUT"PRESS «ENTER? TO CONTINUE";A$ 

JO CLS:;PRINT" THE PROGRAM USES THE ALPHA-BETA TREE SEARCH" 


95 PRINT'ENHANCED BY THE KILLER HEURISTIC, 


60 РНІМТІРБІМТ" MOVE TIMES ARE ROUGHLY AS FOLLOWS?" 


ёб PRINT" LEVELS 1 ТО é4 - UNDER 10 SECONDS, 
70 PRINT" LEVEL7 - UNDER 60 SECONDS, 
73 PRINT" LEVELS - UNDER 2 MINUTES, 
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75 PRINT" LEVEL 9 - UNDER 10 MINUTES, 

SQ PRINT" LEVEL 10 ~ ABOUT 40 MINUTES. 

85 PRINTiPRINT" THESE TIMES COMPARE FAVORABLY TO BASIC WHERE":IPRINT"LEVEL 5 TAKES ABOUT 15 M 
INUTES." 

95 PRINTIPRINTIINPUT"PRESS «ENTER? TO CONTINUE" jA$ 
100 CLEAR10O:CLSIDEFINTÀ-ZIRANDOM!SH-0085T-20/72$-STRING$(2," ") 
110 PRINT@463,"PLEASE ENTER YOUR NAME" INPUTN$ 

120 DIMA(SBO9?lDU)EG2)M(U2) 

130 DIMPYV(12,12),0012),V(12),Z(12) 

140 р(1)=-~10:042)=-1:0(3)=1:0(4)=10 

150 A(1):101A(2)2710:A(4)7- 14A (S) 21: CL S 

166 PRINTQG451,"COMPUTER PLAYING STRENGTH (1 TO 10) :"НІМРОТҮ 
170 DM-2*Y:|FORI-11TOSSIB(I)-RND(2)0NEXTI 

150 FORI=0TO10O:B(D=99 NEXTIUFORI=89TO?? B(D=?7 NEXTI 
190 FORIT=19TO79STEPIOB(D=97 BiI+1)=99 NEXTI 

195 CLS‘PRINT@443,"D0 TOU WANT TO GO FIRST" INPUTA$ 
220 CLSiFORI-11TOSSHIFBI(I)Z9?THENZA4Q0 

230 X$-RIGHTS(STRS(OBOD,IMGOSUB1000 

240 NEXTI'FRINTQ22," TREASURE SEARCH";Y 

250 PRINT@256,N$}{PRINT@448,"TRS-80"}; Y$=STRINGS$(12," ") 
260 T2594; T$z" 1" IH-451H$-" X" 

270 I-T!X$-T$:GOSUB1000!B(T)2221B(H)-?7? 

280 I-HiX$-H$:)GOSUB1000 

295 IFA$-"YES"'THENS300ELSEA00 

290 PRINT(G788,"ILLEGAL MOVE, TRY AGAIN"jS;FORI-1TO?991NEXTI 
300 PRINT@/S3,2$);PRINT@7S8,"WHICH DIRECTION FOR X"; 
310 IFINKEY $-""THENZ10ELSER-PEEK(15444) 

320 R-INT(R/SEI-HAtA(GQ) 

330 IFBQT)-??THEN2*0ELSEPRINTQ7S2,2$ 

350 I-HiB(Dz00X$-" Q"IGOSUB1000:(8H-SH* BU) 

370 H-JiB(O2-9911-H1X $-H$:GOSUHB1000 

380 FRINT(3321,85Hj!IFSH2?? THEN930 

400 POKE16525,0070KE16527,96 

410 FORIZOTQ?91IPOKE32261*I,HO)NEXTI 

420 POKE32239,DM!FOKE32259,T:POKE22260,H 

430 BM-USRIN) 

800 I-TiIB(I)-0!X $z" ОЧСОВТВ1000:РНІК70179,Ү%) 

510 T-BMiST-ST*B(THB(T)2291I-T:X$- T$ 

820 GOSUB1O00:PRINTQS13,STHIFSTX100THEN300 

910 PRINT@?15,"THANK YOU FOR А PLEASANT САМЕ"; 

920 GOTO?20 

930 PRINT@917,"CONGRATULATIONS, YOU WIN"}:;GOTO?20 
1000 RZINT(I/10)C21-104R:K 2141 *(8- RW 644C84 

1010 FRINTGK,X$5 RETURN 


Listing 2: The more time-consuming portions of the game have been coded in Z80 assembly language, improving the program speed 
300 times. This section of the game must be loaded into otherwise unused memory before you attempt to run the program in listing 1. 


00100 ORG 8000Н 
00110 ERD ERU 7EQSH 
00120 MXDF TH EQU ZE02H 
00130 TRS580 EAU 7E03H 
00140 НОМАМ E QU 7E04H 
00150 FROM I qu -12 
00150 ТО EQ + Û Û 
00170 DCOUNT EQL +01 
00180 АЕНА &QU --04 
00190 БЕТА EQU +02 
00200 МАХ EGLI +08 
00210 SAVSQR EQN +03 
00220 SAVSCR EQU +04 
00230 KILLER ERU +09 Listing 2 continued on page 410 
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Listing 2 continued: 


00240 
00250 
00240 
00270 
00280 
00290 
00500 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
004450 
00470 
00480 
00490 
00500 
00510 
00320 
00530 
00540 
00550 
00560 
00570 
10580 
005,90 
00600 
09610 
00620 
09630 
00640 
00650 
00660 
00570 
006850 
00590 
00700 
00710 
00720 
00730 
00740 
00750 
00740 
00770 
00780 
002790 
00800 
00810 
00820 
00830 
00840 
00850 
00940 


ф 


? 
jx ж x SET ОР TREE SEARCH PARAMETERS. 


LD А, (MXDFTH) SET SEARCH 
L.D (МАХ М), а $; MAXIMUM DEPTH, 
LD 6,1 БЕТ THE PLY 
„р (FLYLVL),A 3; LEVEL COUNTER, 
LD А,-1 
LO (SIDE)3A SET SIDE-TO-MOUE. 
LD A, 0 $ ZERO CUMULATIVE 
LD (SCORE),A ; SCORE COUNTER. 
LD ІХ, ТКЕЕ +6 START OF TREE DATA. 
LD (IX+ALFHA) ,-99 
LD (IX*BETA),-99 
LD A, (TRS8O) ISET LOCATION OF 
LD ‹ТХ-04),А ; COMPUTER’S PIECE. 
L.D А, (HUMAN) $ SET LOCATION OF 
LD CIX+00),A > HUMAN’S PIECE, 
> 
х ж ж MOVE DOWN ONE FLY LEVEL IN TREE. 
NXTLVL LD HL,PLYLYVL > INCREMENT THE 
INC (HL) > FLY LEVEL COUNTER. 
LD DE sé ЭМӘУЕ TREE POINTER 
ADD IX,DE s FORWARD TO NEXT PLY. 
LD ( IX+DCOUNT) , 5 $SET THE MOVE COUNTER, 
LD A, (SIDE) ;CHANGE THE 
NEG ; SIDE-TO-MOVE 
LD (SIDE) ,A ; INDICATOR. 
LD А, СІХ-10) ;SET NEXT АЕНА, 
L.D CIX+BETA),A > BETA VALUE. 
$ 
ж ж ж CHECK IF THE KILLER MOVE IS LEGAL, 
LD HL DIK $DIRECTION TAELE. 
LD Е,4 
NXTDIR LD А, CHL) СЕТ NEXT MOVE DIRECTION. 
ADD А, CIX+F ROM) ; CALCULATE NEW SQUARE. 
CP CIX+KILLER) SCHECK IF THIS SQUARE IS 
JF Z,TRYKIL ? THE KILLER MOVE, 
INC HL 
DJUNZ NXTDIRK 
> 
{ж ж ж CHECK A MOVE AT THIS PLY LEVEL. 
NXTMOV DEC €IX+DCOUNT ) sUF DATE MOVE COUNTER, 
Jr Z;FRELUL SIF DONE GOTO FLY-1. 
LD HL ,DIKR-1 $ DIRECTION TABLE. 
LD C,C(OIX*DCOUNT) 
LD Е,0 
ADD HL ,&C 
LD A, CHL) SRETRIEVE DIRECTION. 
ADD A, CIX+F ROM) $ CALCULATE NEW SQUARE. 
> 
;* X ж CHECK IF MOVE 15 KILLER (WHICH HAS EEEN DONE), 
CF (IX+KILLER) 
JF Z,NXTMOU 
РА 
‚ж ж ж CHECK IF THE МОЧЕ IS LEGAL, 
TRYKIL LD (IX+TO),A $ SAVE NEY SQUARE. 
LY HL, ERD sE DARD TABLE. 
LD С, 
LD E,D 
ADD HL,EC 
LD A, (HL) $ RETRIEVE PIECE. 
CF 99 ;CHECK IF LEGAL MOVE, 
JF Z$,NXTNOV $IGNOR IF ILLEGAL. 
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00570 
00890 
0089790 
00900 
(0910 
00220 
009310 
00940 
00750 
00940 
00971 
00980 
00990 
081000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
01170 
011890 
01190 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01280 
01270 
013010 
01910 
01320 
01330 
01340 
01350 
01340 
01370 
01330 
01390 
01400 
01410 
01420 
91430 
01446 
01490 
014450 
01470 
01480 
01470 


LD (LKTSAVSQR? ,A $ SAVE VALUE OF SQUARE + 
$ 
Ж X X "МАКЕ MOVE OW BOARD. 
LD (HI.5,99 3 MARK NEW SAR ILLEGAL. 
L.D HL s ERD НІ =ЕПАКО ADDRESS. 
LD C,CIXTFROM?) ЭКЕТКІЕМЕ FROM SAR., 
ADD HL. , BG CALCULATE SOR. 
L.D CHL, 0 $ MARK SOR LEGAL. 
Я 
‚ж ж ж LPDAÀTE THE CUMULATIVE SCORE. 
LD A, (SIDE) SRETRIEVE SIDE-TO-MOVE 
OR A 5 AND SET FLAGS 
LD A, CLA+SAVSQR 2 СЕТ VALUE OF SQR. 
JF F,SKIFOZ ;ERANCH IF SIDE POSITIVE, 
NEG 
SKIFP02 LP CIX+SAVSCR).A ISAVE SIDEXSAUSQR, 
LD HL SCORE ADDR ОҒ CUMULATIVE SCORE 
ADD A, CHL? $3UFDATE SCORE 
„р (Н, ; AND RESTORE, 
E 
ж ж ж CHECK IF SEARCHED TQ MAXIMUM DEFTH. 
LD HL , MàXL.VL. 
„р A,» CFLYLUL ) 
CP CHIL.) 
JF C,NXTLUL ЭЕКАМОН IF NOT АТ МАХ, 
+ 
х ж ж БЕТ SCORE ON THIS TERMINAL NODE. 
„р à, (SIDE) $3RETRIEUE SIDE-TD-MOVE, 
OR б > SET THE FLAGS, 
LD A, (SCORE) СЕТ CUMULATIVE SCORE. 
JF M,SKIFO4 $ BRANCH IF SIDE NEGATIVE. 
NEG 
SKIFO4¢ LD CIX+MAX)-A 35ЕТ SCORE ON THIS NODE, 
t 
‚ж Ж ж ТАКЕ BACK THE MOVE, 
TAKEAK LD A, (SCORE) СЕТ CUMULATIVE SCORE, 
SUE (AX45AUSCR? ;,UFDATE THE SCORE 
LD CSCORE?),A ; AND RESTORE IT. 
L.D C,¢IxX+TO) 
L.D Е, 0 
ADD НІ,ЕС өні70 бак» 
LD A, CIX+SAVSQK) 
LD CHL?) +A $ RESTORE ERD, 
L.D HL.» ЕКО s;HLEBRD ADDRESS. 
„р С, СІХ“ҒЕПМ) 
ADD HL, BC 
LD CLS ,99 RESTORE ERD AT FROM, 
j 
‚ж x x CHECK IF BEST SCORE AT THIS NODE, 
L.D А, CIX+MAX) 
NEG 
LD Е, C(LX+EGETA 
CALL СМРАКЕ 
CF 1 
ЫР М2, МХТМОЧ 
L.D А, CIX+MAX) 
NEG 
LD (YX+BETAD SA 
$ 
ж ж ж STOKE BEST MOVE AT LOWEST FLY. 
L.D fis CFLYLVL? ІСНЕСК IF AT 
СЕ 2 - LOWEST PLY LEVEL. Listing 2 continued on page 412 
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Listing 2 continued: 


01200 
01510 
01520 
01530 
01540 
01550 
015951 
01570 
01580 
0125910 
01600 
01410 
01620 
01530 
014540 
016350 
01640 
01570 
01680 
01590 
01700 
01710 
01720 
01730 
01740 
01750 
01760 
01770 
01780 
01790 
01800 
01810 
018270 
01830 
01840 
01950 
01860 
01670 
01880 
01891 
01900 
01910 
01920 
02930 
01940 
01950 
01950 
01970 
01980 
01990 
02000 
02010 
02020 
02030 
02040 
02030 
0206й 
02070 
02080 
02070 
02100 
02110 
02120 
02130 


SAUKTL. 


+; BRANCH IF NOT. 


+ OTHERWISE UFDATE 
> THE BEST MOVE, 


JF NZ,SAVKIL 
„р A, (IX+TO) 
„р (BESTMYV),A 
JF FRUNE 
ӯ 
ж X ж STORE THE NEW KILLER MOVE, 
L.D А, (IX+TO) 
LD CIX+KILLERD ; Å 


2 
, 


fx X X 
PRUNE 


Ф 
? 


{Жж жож 
ЕРКЕКТІ, 


NOTEQL. 


GREATER 


DIFFER 


MAXLYL 
FLYLUL 
SCORE 
BESTMY 
STDE 
DIR 


TREE 


FERF ORM ALPHA-BETA PRUNING. 


L.D à, (IX+ALF HA? 
NEG 

L.D E, (IX+EETA? 
CALL. CHF ARE 

CF 1 

JF Z,NXTMUÜU 


MOVE BACK IN TREE TO FREVIOQUS LEVEL, 


LD A, (SIDE?) 

NEG 

LD (SIDE) А 

LD DE;,-ó 

ADD ІХ, DE 

LD HL ,FLYLUIL. 
DEC (HL. ) 

LD PE 

CF (HL. 

JF C ТАКВАК 


SET HL FOR THE RETURN TO 


LD A, «БЕ5ТММ) 
LD Leh 

LD H, 0 

JF ÜA9AH 


$ CHANGE THE 

> SIDE~TO-MOVE 

> INDICATOR, 

$ MOVE TREE FOINTER 

3 BACK ONE PLY LEVEL, 
SDECREMENT THE 

>; PLY LEVEL COUNTER. 
$ CHECK IF DONE 

; LAST PLY, 

SERANCH ТЕ NOT. 


BASIC, 


THIS SUBROUTINE COMFARES TWO 8-ЕТІ SIGNED 


DÜFERANDS IN А ANDE, 


СЕ Е 

JF NZ,NOTEQL, 
LD A, 0 

RET 

FUSH AF 

XOF: E 

RLA 

JF C DIFFER 
FOF AF 

JF C,LESST 
LD Һ,1 

КЕТ 

РОҒ АҒ 

ЈЕ C,GREATR 
LD Aprl 

RET 

DEFS 1 

DEFS 1 

DEFS 1 

DEFS 1 

DEFS i 

DEFE = 

DEFE: -1 

DEFE +1 

DEFE: +10 

DEFS 290 

END 


412 August 1981 € BYTE Publications Inc 


$ystem Notes 


AIM-65 16-Bit Hexadecimal 
to Decimal Conversion 


R A Young, Bio-Medical Engineering Unit, Room 280, Earl 
Hall, Queen's University, Kingston, Ontario, K7L 3N6 Canada 


In the early stages of programming our AIM-65 micro- 
computer, we could not find a 16-bit binary to decimal 
number conversion subroutine so we developed the 
subroutine shown in listing 1. The subroutine is entered 
with the 16-bit number to be converted stored at hexa- 
decimal memory locations 5E (MSB) and 5F (LSB). The 


Listing 1: А subroutine for the AIM-65 microcomputer which 
converts 16-bit binary numbers to decimal values. 


К> ж= 700 
/ 50 

0700 А9 LDA 
0702 85 STA 75 
0704 85 STA 76 
0705 85 STA 77 
0708 85 5ТА 78 
070A 85 STA 79 
ОТОС AY LDA 
070E 8D STA 
0711 A9 LDA 
0713 8D STA 
C716 A9 LDA 
0718 8D STA 
071B 38 SEC 
071C A5 LDA SZ 
071Е ED SSC 
0721 85 STA 79 
0723 A5 LDA 5Е 
0725 ED SBC 
0728 90 BCC 
072A 85 STA 57 
072С A5 LDA 79 
O72E 85 STA SE 
0730 Еб ІКС 7A 
0732 4C JMP 
0735 EE INC 
0736 EE INC 
0735 EE INC 
07352 AD LOA 
0741 C9 СЕР 
0743 FO BEQ 
0745 АС ЈЕР 
0742% Аз LUA 52 


results are stored in locations 75 (MSB) to 79 (LSB). Тһе 
decimal digits are stored with one digit per location. 
Therefore, if conversion to ASCII is also required, it 
becomes a simple matter of adding 30 to each digit at the 
end of the subroutine. Note that the values 10 E8 etc, 
shown at the end of the listing, must be stored starting at 
location 780 etc; they are the conversion constants. 

Care must be taken if it is necessary to relocate this 
subroutine since there are several position-dependent in- 
structions. B 


#30 
(CSE), Y¥ 


#06 
0757 


M>=0780 
< » 0784 
« 


10 ЕВ 64 OA 
27 03 00 OO 
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Programming Quickies 


Fast Line-Drawing Technique 


Mike Higgins, POB 197, Duncans Mills CA 95430 


Almost everyone who has a home computer would like 
to take full advantage of its graphics capabilities, whether 
this is high-resolution graphics, an addressable cursor 
capability, or a printer or plotter capable of drawing 
lines. 

Line drawing is the most basic of graphics functions, 
and in recent years, countless schemes have been put 
Forth in an attempt to devise the best method of perform- 
ing it. You've been advised to use the point-slope formula 
to draw lines, but this technique demands lots of floating- 
point arithmetic and does not draw solid lines when the 
slope of a line is greater than 1.0 or less than —1.0. One 
article I read suggested a problem reduction method, 
where the line segment to be drawn is repeatedly chopped 
in half until you have two adjacent points. This technique 
used only integer arithmetic, but it did a lot of redundant 
calculation. Home-computer owners have devoted an in- 
credible amount of time and effort to coming up with 
new and creative ways to draw lines, when a simple, effi- 
cient algorithm has been available Юг at least a decade. 

The technique I use is called the DDA, for Digital Dif- 
ferential Analyzer. І first learned about it from Newman 
and Sproull's book Principles of Interactive Computer 
Graphics (New York: McGraw-Hill, first edition, 1973; 
second edition 1979). The book was first printed in 1973, 


so DDA has been around for quite some time. DDA is a 
technique for producing discrete approximations to the 
solution of any differential equation, and calculating the 
values of the coordinates on a line is just one of its uses. 
DDA produces simple equations that make a lot of in- 
tuitive sense. Here's how DDA works: imagine that all 
the lines you wish to draw are always at angles between О 
and 45° (slope between 0 and 1) and are always drawn 
left to right, bottom to top. 

In figure 1, the number of dots in each line is always 
equal to the length of the line along the x axis. This is the 
number of times you will have to perform a loop to 
generate all the dots in your line. According to the DDA, 
you should perform the equations inside this loop as 
shown in listing 1. XO and YO are the coordinates of the 
starting point, and DX and DY are the lengths of the line 
along the x and y axes respectively. Incidentally, DY/DX 
is the slope of the line. Each time through the loop, XO 
and YO are incremented until they are equal to the end- 
point of the line, when the loop is finished. Notice that XO 
is always incremented by 1, but YO is incremented by a 
floating-point value between 0 and 1. Presumably, the 
plotting device or graphics hardware on a computer can 
only plot to integer positions, so YO must be truncated or 
rounded off before it is used. 


Figure 1: Examples of simple lines represented by individual coordinate points. 
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Newman and Sproull's most sophisticated algorithm 
separated all the integer operations from the floating- 
point ones. (See listing 2a.) In the first line of this routine, 
the remainder value, К, is initialized to ¥, so that all 
results that follow will be rounded off automatically. The 
slope is calculated outside the loop, so the only floating 
arithmetic that must be done is addition and subtraction. 
The integer variable YO is incremented by 1 every time R 
climbs back to a value of 1 or more. After all this work, 
however, the algorithm still uses floating-point arith- 
metic, so one further step is required. 

I took this algorithm and multiplied all the floating- 
point equations by DX to come up with a different pro- 
cedure. (See listing 2b.) Note that the slope calculation 
сап now be eliminated, because the slope, DY/DX, 
multiplied by DX is equal to DY. Now all the equations in 
the procedure can be done quickly with integers. The 
division where R is initialized to DX/2 is the only opera- 
tion that might take more time; being outside the loop, it 
is done only once. 

This procedure can be adapted to assembly language, 
where a divide by 2 is a right-shift instruction. Іп fact, I 
have written this procedure in Z80 assembly language in 
which all the variables were stored in the processor 
registers. That routine can flash a line onto the screen in 
between video refreshes, and allows some highly interac- 
tive programs to be written when called from BASIC. 

Even this algorithm, however, has the restrictions men- 
tioned earlier; ie: it only works on lines that have slopes 
between O and 1, and can only draw from left to right, 
bottom to top. To solve several of these problems, I 
changed the procedure so that variables are added to XO 
and YO rather than a constant +1. (See listing 3.) These 
variables are initialized to 1, but are changed to — 1 if the 
line goes right to left or top to bottom. 

The algorithm still needs a way to cope with slopes that 
have absolute values greater than 1. My solution in those 
cases is to transpose the axes. That's not as complicated 
as it sounds, because it means I pretend that the x axis is 
the y axis and vice versa. When you do that, the slope of 
the resulting line is always the reciprocal of what it was 
before, and values greater than 1 become less than 1. To 
see how this is done, refer to the sample program in 
listing 4 on page 416. 

The subroutine in listing 4 is very flexible. Instead of 
performing the loop with FOR . . . NEXT statements, it 
returns each point one at a time to the calling program. I 
use this routine to plot on a Qume printer/plotter, to 
move a spaceship or a torpedo on a graphics display grid, 
and even to draw lines. Each of these applications does 
something different with the x-y coordinate pairs that the 
routine returns, but the same routine is used in all of 
them, The routine returns coordinates and lets the in- 
dividual main program decide what to do with each pair. 
Your programs would, perhaps, run faster if you op- 
Hmized the subroutine for the individual program you 
use it in. I prefer using modular programming methods, 


where a routine like this one can be used in several dif- 
ferent programs without change. 

When I originally wrote the subroutine in listing 4, I 
used multiple-statement lines, making it much smaller. 1 
also used more descriptive variable names like DX, AX, 
SX, etc. The routine has been rewritten in elementary 
BASIC to make it more transportable, Have fun, and 
good luck! @ 


Listing 1: In the simplest form of the DDA algorithm, DX is the 
difference of the x coordinates of the starting апа end points of a 
simple line; DY is the difference of the y coordinates. The coor- 
dinates of the starting point, X0 and YO, are incremented until 
they are equal to the coordinates of the end point. 


FOR I = 1 TO DX 
Хй-Х0-1 
¥@=Y ð+ (DY/DX) 

NEXT I 


Listing 2: Improved line-drawing algorithms. Listing 2a, which 
is more easily adapted for graphics hardware, produces only in- 
teger values for YO. Listing 2b is the same procedure with the 
floating-point calculations completely eliminated. 


(2а) 

Е-Й.5 
SLOPE=DY/DX 

FOR I = 1 TO DX 


X0-X0-1 
R=R+SLOPE 
IF R >= 1.0 THEN YG@=Y@+1 : R=R-1.8 
PLOT X0,Y0 
NEXT I 
(2b) 
R-DX/2 
SLOPE=DY 
FOR I = 1 TO DX 
XO=XO+1 
R=R+S LOPE 
IF В >= DX THEN YO-YO-*1 : =R-DX 
PLOT Хй0,Ү0 
NEXT I 


Listing 3: Revision of listing 2 which will draw lines from right 
to left and top to bottom as well as vice versa. 


R-DX/2 
AX-1 
SY=1 
IF DX < Ø THEN DX-ABS(DX) : 
IF DY « 0 THEN DY-ABS(DY) : 
FOR I = 1 TO DX 
XØ=XØ+AX 
R=R+DY 
IF R >= DX THEN YO=YO+SX : 
PLOT X0,Y0 
NEXT I 


AX--1 
SY=-1 


R-R-DX 
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Listing 4: Sample BASIC program that returns the x and y coordinate points between given starting and end points. Lines of any slope 
between —1 and 1 can be calculated with this version of the DDA algorithm. 


10 REM A A e de e de Ae e de e e e he e e Fe e e e e Fe e de e e de e de e Fe e e de de He de e e ee de keke 


20 REM PROGRAM TO DEMONSTRATE THE LINE SUBROUTINE 
ag REM ҚТТ тізі із кұзізі ізі лі зіз із кіз 
4Й PRINT "WHAT IS THE FIRST POINT"; 
58 INPUT Х0,Үй 
60 PRINT "WHAT IS THE SECOND POINT"; 
70 INPUT Xl,Yl 

GOSUB 6000. 


2 PRINT X 
100 ТЕ set | THEN STOP 


10 Gos 

115 PRINT X0,Y0 

120 GO TO 100 

5974 REM Г 1,1-1.1.1.1.1.1.1.1.1.1.41.1.1.4.1.1.1.1.1.1.1.1.21.1.1.1.1.1_1.: 
5975 REM LINE DRAWING ROUTINE. THIS ROUTINE RETURNS 

5975 REM ALL THE X,Y CO-ORDINATE POINTS BETWEEN 

5977 REM TWO POINTS. THE STARTING AND ENDING CO-ORDINATES MUST 
5978 REM BE SENT IN THE VARIABLES X@,Y@ AND Xl,Yl. ТО INITIATE 
5979 REM A LINE YOU MUST GOSUB 6000. TO GET EXC SUCCESSIVE POINT, 
5980 REM YOU GOSUB 6300, AND THE NEXT POINT 15 RETURNED IN X0, YO. 
5981 REM TO TELL WHEN THE LINE IS FINISHED, 

5982 REM MUST CHECK THE VARIABLE Nl, IF М14 =p) THEN THERE ARE 
5983 REM STILL MORE POINTS TO GO. 


5985 REM VARIABLES USED: 
5986 REM Х0,Үй,ХІ,Ү1 — PARAMETERS SENT TO THE LINE ROUTINE 
5987 REM X0, Үй 0,N1,Dl - RETURN VALUES AND STATUS 
D3,81/$2,A1,A2 = INTERNAL SCRATCH VARIABLES. 

5989 REM NONE Y THESE VARIABLES SHOULD BE USED IN YOUR MAIN PROGRAM 
509090 REM Г 2.4.1.1.1.1.1.31.21.1.1.1.1.1.21.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.21.1.1.1.1.1.1.1.1.1.1.1.7.1.1.1.1.71.1.1.1.1.1.1.4.2.4 
6000 Dl-X1-X0 
6010 92-У1-Үй 

51-й 


6030 52-1 
6046 Mc : 


6060 tf 21-0 GO TO 6099 


6080 Dl--Dl 
6090 IP D2»-0 GO TO 6120 
61040 D2--D2 


52=-1 
612@ к ПР GO TO 6200 


6230 ouo ———————pnÜ 
6240 REM HERE IS WHERE THE Ше А ОГ. DIFFERENTIAL Emo 

6250 REM ALGORITHM IS ACTUALL ORMED, BACH GOSUB TO THE ROUTINE 
6260 КЕМ INCREMENTS Х0,Үй BY THE CORRECT AMOUNT. | WHEN Nl»Dl THE LAST 
6270 REM POINT HAS ALREADY BEEN RETURN TE AND SUCCESSIVE CALLS WILL 


920 ШИ PROTEST REB POINT, КТЕ... 


6300 X0=X6+Al 

6310 Ү@=Ү@+А2 

6320 D3-D34D2 

5330 N1=N1+1 

6340 IF D3«-Dl THEN RETURN 
6354 D3=D3-D1 

6362 X0-X0451 

8370 9070452 

6380 RETURN 
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Programming Quickies 


Word Ujbnmurle 


Leonard Gorney, Box 91 RD 5, Clarks Summit PA 18411 


Here is a short routine ] use on my Radio Shack 
TRS-80 Model I Level П when I try to solve scrambled 
word puzzles in a "friendly" game of Scrabble, or the 
like. 

The program accepts the letters you wish to form into 
an acceptable English word, rearranges the letters in a 
random fashion, and prints each rearrangement for view- 
ing. This method parallels the situation in which a 
monkey is given a typewriter. How long will it take the 
monkey, typing at random, to type an English word? The 
program plays the part of the monkey. 

The user of this short routine must look at each of these 


Listing 1: This routine in Radio Shack TRS-80 Level 11 BASIC 
accepts a string of up to 30 letters and displays them in a ran- 
domly rearranged form. Ideally, the user will be able to discern 
the English word in the jumbled letters. 


1000 REM WORD UNJUMBLER 
LEN GORNEY 
1010 DIM А%(30), B(30) 
1020 REM FORCE 32 CHARACTERS/LINE MODE 
1030 CLS: PRINT CHR$(23) 
1040 PRINT TAB(7);"ENTER YOUR LETTERS": INPUT W$ 
1080 REM FILL EACH A$ LOCATION WITH ONE LETTER 


FROM W$ 
1060 FOR J = 1 TO LEN(W$): ASQ) = MIDS(WS, J, 1): 
NEXT ] 


1070 REM А LOCATION IN B WILL BE ZERO IF LETTER NOT 
USED YET OR А -1 IF LETTER USED BEFORE 

1080 FOR J = 1 TO LEN(W$): BJ) = 0: NEXT J 

1090 CLS: PRINT СНВ%(23) 

1100 REM GENERATE A RANDOM NUMBER IN THE RANGE 1 
TO LEN(W$) USE THIS NUMBER TO PICK À LETTER 
FROM A$ 

1110 N = RND(LEN(WS3)) 

1120 IF B(N) = ОТНЕМ PRINT А$(М);: B(N) = 1 

1130 REM HAVE ALL THE INPUT LETTERS BEEN 

REARRANGED ? 

1140 FOR] = 1 TO LEN(WS): IF В(Ј) = 0 THEN 1110 

1150 NEXT ] 

1160 REM STALL THE REARRANGED WORD FOR VIEWING 

1170 РОК] т 1 TO 1000 

1180 NEXT J 

1190 GOTO 1080 

1200 END 


rearrangements to see if a valid English word is printed. 
At times, a valid English word will magically appear on 
the screen; however, the human eye and brain can, in 
more cases than not, discern a particularly scrambled 
string of letters as an English word. This will often be the 
case, even though many of the letters are not in their 
proper positions within the word. 

As an example of this, look again at the second word of 
the title of this article. Can you discern what English 
word is represented by that string of letters? How about 
this string of letters; ENLIGSH 7 


Permutations 

Mathematically, rearranging a given set of letters in- 
volves the application of permutations. For example, 
given the letters GELNSIH, the number of different ways 
in which those 7 letters can be rearranged to give different 
rearranged strings is equal to 7! (read 7 factorial) or 
7X6X5X4X3X2X1whichis equal to 5040 dif- 
ferent rearrangements. This program does not use this 
idea; rather, the input set of letters is rearranged random- 
ly. Usually, a certain rearrangement of the input string 
will be sufficient for the user to "see" the English word in 
that set of letters. This assumes that an acceptable English 
word can be spelled by using those input letters. Other- 
wise, you will continue to see gibberish on your screen. 


Program Operation 

Running the program is rather easy; the only external 
entry you need to make is to enter the letters you wish to 
unscramble. Just press each letter key, and when you are 
finished with the string, press the enter key. 

Each rearrangement of those input letters will be 
displayed on the screen in 32-character-per-line mode. 
The choice of a maximum of 30 characters for the input 
set of letters was done so that the entire word would fit 
on a single line of the screen. Each rearrangement will be 
frozen on the screen for approximately 2 seconds. When 
you see a particularly suitable rearrangement, press the 
break key to stop the program. Not being a particularly 
intelligent monkey, the computer will continue printing 
rearrangements until it powers down, unless stopped in 
this мау. B 
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Programming Quickies 


Binary-to-BCD 
Converter Program for the 8080 


D M Brockman, 11648 Military Rd 5, Seattle WA 98168 


Conversion of multiple-precision binary numbers to 
BCD (binary-coded decimal) for printing or display out- 
put is often encountered in assembly-language program- 
ming. The algorithm described here makes use of the 
80805 DAA (decimal-adjust accumulator) instruction to 
implement the BCD analogy of a binary shift-left register. 
With this algorithm, a binary number is converted to 
packed BCD (2 digits per byte) by shifting the binary 
number, MSB (most significant bit) first, bit by bit, into 
the least significant end of the BCD register. (See figure 
1.) When the last binary bit has been shifted in, the result 
is in the BCD register, 

To understand how the BCD register operates, con- 
sider a conventional binary-shift register. When shifted 


ICO REGISTER 
2 DIGITS 


BINARY REGISTER 
4 BITS 


MS 


о 
а 
Е 


SHIFT LEFT 
CONTENTS: 
"11" DECIMAL 


SHIFT LEFT 
SHIFT LEFT 


SHIFT LEFT 


| 


мі x*DON'T CARE 
*11" BCD р 


Figure 1: Contents of the BCD and binary registers during the 


conversion process using the program shown in listing 1. 
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left, the numeric content doubles and the carry input (if 
any) comes in at the least significant end. The same thing 
happens when the BCD register is "shifted." The numeric 
doubling is accomplished by adding the BCD register to 
itself using BCD arithmetic. The carry is brought in by 
using the ADC (add with carry) instruction for the first 
“add,” 

A typical implementation of the algorithm is shown in 
listing 1 in the form of an 8080 assembly-language listing. 
Looping constructs have been employed to minimize size. 
For maximum speed, the loops should be “unrolled.” The 
implementation converts a 32-bit (4-byte) binary number 
into a 10-digit (5-byte) packed BCD result. The number 
of bytes converted can be easily changed by altering the 
looping counters, Note that the number of BCD result 
bytes required is given by: 


Number of BCD bytes = INT(0.5+1.204 X (Number of 
binary bytes)) 


An advantage of this algorithm is that the conversion 
time is independent of the size of the number being con- 
verted. The sample routine in listing 1 requires 13,944 
machine cycles to execute. The results of a typical run of 
the sample routine are shown in table 1.m 


Memory Before 
Address Run 


BIN: 


0204 
0205 
0206 
0207 
0208 


Table 1: А sample run of the binary-to-BCD converter pro- 
gram shown in listing 1. All numbers shown are hexa- 
decimal, XX indicates a don't care. 


Listing 1: А binary-to-BCD converter program for the Intel 8080 microprocessor. 


;TITLE "SINARY TO 3CD COUHVERTER" 
{ЗҮ D. M, BROCKMAN, 11648 MILITARY RD. SO., SEATTLE, «А 98164 
i 
THIS sUSROUTINE CONVERTS THE 32-BIT BINARY NUMBER STORED 
AT 'BIN' TO A lo-DISIT PACKED BCD NUMBzR SivkcoD АТ 'асо,' 
REÉS3ISTERS 8, C, Н, L, AND A Аки USLD., 


DbFIwt SIORAGL FUR wUMbraS: 


^e за за зе d ъ Ye 


didt Jko 2UóH 

ЖАЛТ” BIN: 0251 ;ы58 BYTE 
4241 DS 2 

6243 05 1 MSR ЗҮТБ 

Ё 

й2й4 BCD: DS 1 ;LS DIGITS 
0295 DS 3 

0208 DS 1 ¿MS DIGITS 


INITIALIZE THE 3CD RESULT BYTES TO ZERO: 


ъй ob та Ge 


010€ ORG 108H 

6170 219402 BINBCD: LXI H,BCD ; POINT AT RESULT 

0183 8685 4VI B,5 ¿SET LOOP COUNTER 

9125 3600 ILOOP: MVI М,0 ;STORE А ZERO 

8177 23 INX H ;POINT TO NEXT BYTE 
Q10R 45 DCR B ;DECKEMENT LOOP COUNTER 
8109 С20501 JNZ ILOOP ;LOOP IF NOT DONE 


INITIALIZE THE BIT COUNTER TO EQUAL THE NUMBER OF 
BINARY BITS TO BL SHIFTED: 


=e te tò 44 


wlut 0620 MVI 8,32 ;NUMBER OF BITS TO SHIFT 
: TaS MAIN LOOP POINT 


N 
E 
£ 

cC 
т 


INITIALIZE FOR А MULTIPLE PRECISION LEFT SHIFI 
OF THE BINARY NUMBER: 


=e ар то “. 


Olve 2100482 LXI H,BIN ;POINT AT NUMBER 
8111 @ьй4 НУІ С,4 ; NUMBER ОР BYTES 
8113 AF XRA А ¿CLEAR THE CARRY 


SHIFT THE BINARY NUMBER ONE PLACE LEFT AND LEAVE THE М53 
IN THE CARRY: 


d 
R 


6114 7E LOOP: MOV A,M GET BYTE 

8115 17 RAL ;SHIFT LEFT 

8115 77 MOV M,A ¿STORE BYTE 

0117 23 INX H sPOINT AT NEXT SYTE 

8118 9D DCR C s;DECREMENT BYTE COUNT 

8119 C2148] JNZ RLOOP ;LOOP IF NOT DONE 
, 
:;IiITI1ALIZE TO DOUBLE THE SCD RESULT REGISTER CONTENTS 
: BY PERFORMING A MULTIPLE PRECISION BCD ADD: 
H 

alic 218462 LXI H,6CD ; POINT AT RESULT 

all? и:й5 MVI C,5 ;SETUP BYTE COUNTER 
; 
;DOUBLE THE RESULT BCD FASHION, ADDING IN THE CARRY BIT: 
; 

0121 7E BLOOP: MOV A,M ;GET BYTE 

8122 BE ADC M :zADD IT TO ITSELF 

8123 27 DAA ¿BCD CONVERT 

8124 77 MOV М,А ; RESTORE 

8125 23 INX H z POINT АТ NEXT BYTE 

8126 AD DCR C sDECREMENT BYTE COUNTER 

9127 C22101 JNZ BLOOP ¿LOOP IF NOT DONE 
H 
;TEST TO SEE IP ALL BITS HAVE BEEN SHIFTED FROM BINARY 
г NUMBER TO THE 8CO RESULT. ІР NOT, RETURN TO MAIN LOOP. 

812^ 95 ' DCR B ;DECREMENT BIT COUNTER 

IZE C28EÓI 482 CLOOP ¿LOOP IF NOT DONE 

812E CB RET 

812Ғ END 

А> 
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AMAZING 


VERBATIM 
DATALIFE 


VALUES, . Ку: 
LEANING KIT MX-80 Le 155,55; wae 


$245 TT 


FOR 5%” 
DRIVES 


VERBATIM 
p FD34-8000 
DISKETTES 


$ 435 


BOX OF 10 


“ОТНЕН 
MYSTERIES" 
VOLUME I 


DISKETTE PLAIN JANETM 


FILE BOX DISKETTES 
542095 621 95 
HOLDS 50-60 


BOX OF 10 
SS, 55, 51⁄4” 


— 8” DISKS 


MYSTERIES" 
VOL. Il or VOL. III 


95 TRI-STAR 
$29 FLOPPY М\ PERTEC PERCOM DISKETTE 
SAVER™ | ETHERS FILE BOX 
HUB RING KIT 95 
$1 095 $24 
HOLDS 50-60 
FOR 514" 5/4” DISKS 


DISKS 


FROM 
ETATRONICS "=| caton ener 


CORPORATION үү Mer 
RETAIL STORE — , Ca 

22297 EUCLID AVENUE „SHIPPED WITHIN (216) 289-1210 (COLLECT) 

EUCLID, OHIO 44117 — 


(EAST 222nd & EUCLID AVE.) 26111 BRUSH AVENUE 
EUCLID, OHIO 44132 


PRICES IN EFFECT 


TRS-80 is a trademark of the August 1, 1981 THRU | (SEND MAIL ORDERS HERE) 
Radio Shack Division of Tandy August 31, 1981, «Add $3.00 for shipping & handling. 
Corporation. PLAIN JANE [s a REE sOpevitiosfibus kx d for с, ген 
Trademark сі Meta Technologies Р "Ohio residents a 2h sales 
and Oflerings subject to change tax. 


Corporation. without notice. © 1881 by Metaironics Corp. 
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Graphics for 
Okidata Printers 


The PF/2A print formatter uses 
the plotting capabiltity of the 
Okidata SL] 25 and SL250 printers 
to create bar codes, variable-size 
and aspect-ratio characters, prod- 
uct and corporate logos, variable- 
forms layouts, banners, and 
signs. The formatter permits nor- 
mal matrix-character printing as 
well. The PF/2A has a suggested 
retail price of $2295. Contact 
Technical Analysis Corporation, 
120 W Wieuca Rd NE, Atlanta 
GA 30042, (404) 252-1045. 
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Phonetic Speech 
Kit from Votrax 

^ sample voice-synthesizer 
evaluation kit is available from 
Votrax. The Speech РАС 
(Phoneme Access Controller) is a 
circuit board made up of a speech 
integrated circuit, external con- 
trolier, memory, and an on-board 
audio amplifier. The unit comes 
with 250 words and phrases 
stored in memory that can be in- 
termixed with phoneme se- 
quences to provide an unlimited 
vocabulary. Priced at $275, the 
Speech PAC can be expanded 
and configured into microcom- 
puter systems. 

For complete details, contact 
Vortrax, 500 Stephenson Hwy. 
Troy MI 48084, (800) 521-1350; 
in Michigan (313) 588-0341. 
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What's New? 


PERIPHERALS 


Hard Copy for $299 

Microtek Inc has announced a 
$299 dot-matrix printer. The 
Bytewriter-1 features 80 columns 
and accepts single-sheet or roli 
paper up to 8/2 inches wide. It 
prints at 60 lpm (lines per minute) 
using a 7 by 7 matrix. The inter- 
face is similar to Centronics's and 
has been designed to operate 
with the Apple il, Atari 400 and 
800, and all TRS-80 microcomput- 
ers. Contact Microtek Inc. 9514 
Chesapeake Dr, San Diego CA 
92123, (714] 278-0633. 
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Amtek's 
Universal Terminal 
The АВМ 80 video terminal 


can replace most commercial ter- 
minals. It features a 12-inch high- 
resolution green screen; numeric 
and special-function keypad; 
editing. block, and monitor 
modes; protective and unprotec- 
tive fields; foreground and 
background; programmable key 
click; and margin bell. it includes 
7 by 9 dot matrix upppercase and 
7 by 11 lowercase. Switch- 
selectable emulation of Hazeitine 
1500, ADDS 25, ADM-3A, and 
VT-52, with block mode and ad- 
vanced editing features, is in- 
cluded in this $800 terminal. Con- 
tact Amtek Business Machines 
Inc, 2255H Martin Ave, Santa 
Clara CA 95050, (408] 727-1510. 
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Single-Hammer 
Printer 


The GP-80M printer uses a 
Single print hammer in a 5 by 7 
dot matrix. it can print graphics 
and alphanumerics. The GP-BOM 
uses a rotating platen with pro- 
truding splines positioned behind 
the paper. The image is created 
by multiple hammer strikes as the 
printhead moves across the paper 
in front of the platen. Features in- 
clude upper- and lowercase char- 
acter sets, up to 80 coiumns with 
12 characters per inch. tractor 
feed, three-copy reproduction, 
12 W power consumption, and 
а Centronics parallel interface. RS- 
232C and other common inter- 
faces are optional. 

The graphics capability pro- 
vides more than 60 dots per inch. 
Dot graphics and alphanumerics 
can be mixed under software 
control. Print speed is 30 cps 
(characters per second}. The price 
is $399 from Axiom, 1014 Gris- 
wold Ave, San Fernando CA 
91340, [213) 365-9521. 
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Where Do New Products Items Come From! 

The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release” copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?” feature is 
necessarily limited. We therefore cannot be responsible for product quality or | 


company performance 


Augusti 1981 © BYTE Publications Inc 


421 


422 


Six-Pen Option for 
HI-Plot Plotters 


A six-pen plotter option is 
available for the Houston Instru- 
ment DMP plotters. The pens 
come in black, red, biue, green, 
violet, orange, and optional 
brown. They work under pro- 
gram control and can be retrofit- 
ted into any of the Hi-Plot plot- 
ters. The $395 pen option can be 
installed by users except on the 
DMP-5, -6, and -7, which can be 
connected at the factory for 
$100. A program for generating 
graphs and charts, Hlgraph-l, is 
available. For details, contact 
Houston Instrument, ! Houston 
Sq, Austin TX 78753, (512) 
837-2820. 


A Clock 
for the Apple 1! 

Time Il is a real-time clock and 
calendar for the Apple Il. It mea- 
sures time in hours, minutes, and 
seconds, and provides dates with 
year, month, date, day of week, 
and leap-year information. The 
board features a 24-hour military 
format or a normal 12-hour for- 
mat. Time tl permits foreground 
and background operation of 
two pragrams simultaneously, so 
users can call up schedules, time 
events, and date listings. An on- 
board backup battery provides 
more than four months of power- 
off operation. 

Time |І! is available for $150 
from Applied Engineering. POB 
470301. Dallas TX 75247, |214) 
492-2027. 


Circle 506 on Inquiry card. 
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What's New? 


PERIPHERALS | 


Smartmodem 
from Hayes 

The Smartmodem is an FCC 
(Federal Communications Com- 
mission) approved direct-connect 
device. It has an К5-232С port 
and сап be prograrn-controlled in 
any language by ASCII (American 
Standard Code for Information In- 
terchange] character strings. The 
modem analyzes and executes 
commands and can send codes 
in English vvords or decimal digits. 
The Smartmodem has auto-dial 
and auto-answer capabilities, 
both of which can be combined 
within a command. 

The Hayes Stack Smartmodem 
can be connected to any kind of 
telephone. An audio monitor can 
alert users to wrong numbers and 
busy signats. If a busy signal is en- 
countered, the Smartmodem re- 
dials the number at any time. 
Operation can be in full- or half- 
duplex with a data rate of O to 
300 bps (bits per second). One 
command selects the dialing 
speed, escape-code characters, 
and number of rings to answer 
on. The suggested price for the 


modem is $279, including a 
power pack, a cable, and a 
manual. For details, contact 


Hayes Microcomputer Products 
Inc, 5835 Peachtree Corners E. 
Norcross GA 30092, (404) 
449-879], 


Disk Doubler 

The Disk Doubler converts a 
single-sided 5-inch floppy disk in- 
to a double-sided floppy disk. Us- 
ing the kit's tools, you can 
measure, mark, and punch new 
openings in the disk's protective 
sheath. The punch can't damage 
the disk. The Disk Doubler costs 
$6.95 and is available from the 
Beals Agency. 4141 Fairmount 
Ave, San Diego СА 92105, |714) 


284-1145. 
Сігсіп 508 on Inquiry card. 
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Speed-Up 

Board for the TRS-80 

Simutek's Micro-Speed board is 
for the TRS-80 Model | Level Il 
computer. The Micro-Speed in- 
creases the microprocessor clock 
rate to 2.66 MHz, which is almost 
5096 faster than the standard rate. 
The unit divides the system-clock 
signal differently to make the 
computer operate at this speed. 
Operation can be switched back 
and forth between regular and 
high speeds. The board is not 
software-dependent. Micro- 
Speed returns the computer to 
normal speed during access of 
the floppy disk or cassette; it 
returns to high speed upon сот- 
pletion of the /О (inpuvoutput| 
operation. The only drawback to 
the device is that the Radio Shack 
warranty is void after installation 
of the unit, which requires some 
soldering. 

The board, switch, and wires 
cost $29.95, Contact Simutek, 


POB 13687, Tucson AZ 85732. 
Circle 509 on inquiry card. 


Microcomputer Modem 

Тһе 103J-L is a 300 bps (bits 
per second| modem that costs 
less than $200. It operates over а)! 
rotary-telephone lines, even 
those that cannot be used by line- 
powered units. Data or talk 
modes are switch-selectable, and 
the answer and originate modes 
are automatic, An indicator 
shows transmit- and receive-data 
activity, and a carrier-detect in- 
dicator shows a call is established. 
For installation, the plug from the 
telephone connects to a jack in 
the JO3J-L‘s rear panel. A con- 
nector from the modem accesses 
the telephone line, 

Far complete details, contact 
General DataComm industries 
Inc, 1 Kennedy Ave, Danbury CT 
06810. (203) 797-0711. 
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Interface for 
Analytical Instruments 

SmartFact connects to the 
analog output of any analytical 
instrument and uses an К5-232С 
format for transmission. Two in- 
struments can be connected si- 
multaneously. The instrument's 
output i$ sampled at О.1 or | sec- 
ond intervals and transmitted at 
one of six selectable data rates. 
The analog signals are converted 
into 1 6-bit words. X and Y signals 
from an instrument can be moni- 
tored and digitized. 

Applications include peak pick- 
ing in UV or AA quantitative an- 
alysis, calculation of retention 
time in gas or liquid chromato- 
graphy, prepanng peak tables for 
qualitative infrared comparisons, 
logging sarnple weights from an 
analytical balance, or determining 
the endpoint of an automatic 
titration. For information, contact 
Analytical Computers, POB 285, 
Elmhurst IL 60126. 
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What's New? 


PERIPHERALS 


Super Keyboard 
Тһе МЕЈ Model MFJ-496 key- 
board sends CW (continuous 


wave), baudot, and ASCII 
(American Standard Code for In- 
formation Interchange) with a 
256-character buffer, 256-char- 
acter programmable message 
memory, four automatic mes- 
sages, two random-code practice 
modes, data-rate and buffer 
metering, backspace delete, buf- 
fer-memory hold, automatic serial 
numbering, repeat/delay, and a 
paddle input port. One or two 
keystroke combinations execute 
all commands. Five-level baudot 
is transmitted at 60 words per 
minute. іп the ASCII mode, trans- 
mission speed is 110 bps (bits per 
second}. 

The MFJ-496 operates on 9 to 
12 V DC. It costs $339.95 and is 
available from MFJ Enterprises 
Inc, POB 494, Mississippi State MS 
39762, (800) 647-1800; іп Mis- 
sissippi (601) 323-5869. 
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Strip-Chart Recorders 

The Series MR English/Metric 
strip-chart recorders in single- and 
dual-pen versions provide speeds 
of 0.05 to 20 inches per minute 
апа per hour and | to 50 cm per 
minute and рег hour. Other 
features of the Series MR include 
fifteen calibrated input ranges 
from 1 mV to 50 V, input on/off 
and positive or negative polarity 
reversal switches, manual chart 
rewind/advance, electric and 
remote pen lift, and automatic 
shutdown for over-range signals. 
The single-pen recorder is 5810 
and the duakpen is $1180. Con- 
tact Pedersen Instruments, 2772 
Camino Diablo, Walnut Creek 
CA 94596, [415] 937-3630. 
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Volce Synthesis for 
Heath Computers 

The V-B Voice Synthesizer for 
Heath H-8 and H-89 computers 
uses the Votrax VSL Phoneme 
Module, which, under program 
control, adds the capability of ín- 
fiection or range to synthesized 
speech. Software for the V-B in- 
cludes a device driver and several 
English-speaking programs. The 
V-B can be used with any corn- 
puter having an available parallel 
port. Eight data and two hand- 
shaking lines are required. 

The V-8 Voice Synthesizer 
costs $149, which does not in- 
clude the VSL module. A sample 
voice cassette is available for 55. 

For additional details, contact 
M.I.-B, 822 E County Rd 30, Fort 
Collins CO 80525, (303) 669- 
4116. Votrax can be contacted at 
500 Stephenson Hwy, Troy MI 
48084, (ВОО) 521-1350; in Mich- 
ідап (313) 588-0341. 
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Ultrasort Glves 
CP/M Users Fast Sorts 
Ultrasort 11 is an 8080 апа Z80 

machine-language program that 
allows CP/M and CBASIC2 users 
to sort, merge, or select records 
from data files, or to find the num- 
ber of logical records in a file. It 
can be used as a stand-alone util- 
ity or as a subroutine called from 
CBASIC2, Ultrasort || sorts on up 
to five keys, and fields can have a 
fixed or a variable length. Strings 
can optionally be floated as nu- 
meric fields; numeric fields are 
automatically floated. A select ca- 
pability permits either omitting or 
including records that are less 
than, equal to, or greater than up 
to four independent select keys. 
Ultrasort Il is available from Com- 
puter Control Systems Inc, 298 
2151 Тег SE, Largo FL 33541. 
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Letter Perfect 
for the Atari 

Letter Perfect is а word- 
processing package for the Atari 
800. It features proportional 
Spacing. page numbering, 
headers, footers, and underlining. 
Embedded commands in text for 
expanded, normal and con- 
densed print are possible. The 
program is menu-driven. The user 
can change drive numbers; edit, 
load, save, merge, print, lock and 
unlock, and delete files; format 
disks; and perform a data-base 
merge for mailings. Printing and 
screen formats are program- 
mable. Text block moves, scroll 
ing forward and backward, scroll- 
ing speed, search, tabbing, and 
character and line insertion and 
deletion are among its features. 
Letter Perfect is available for 
$150 from LJK Enterprise Inc, 
POB 10827, St Louis MO 63129, 
[314] 846-6124. 


Сігсів 817 on Inquiry card. 
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What's New? 


SOFTWARE 


Tiny Pascal Plus + for 
РЕТ and Apple Il 

Tiny Pascal Plus+ is an en- 
hanced version of Tiny Pascal 
with support for graphics. The 
package runs on 32 K-byte PET 
and Apple microcomputers. This 
Pascal includes a line editor, com- 
piler, interpreter, and numerous 
structured programming сот- 
mands. GRAPHICS, PLOT, 


POINT, TEXT, INKEY, ABS, and 
SOR are among the other com- 


mand functions. 

Tiny Pascal for the PET sup- 
ports double-density plotting, 
giving 80 by 50 plot positions. 
The Apple version supports low- 
and high-resolution graphics. 
Tiny Pascal on floppy disk costs 
$50. The PET cassette version 
costs $55. Nongraphics versions 
are $35 on disk and $40 on 
cassette. Contact Abacus Soft- 
ware, POB 7211, Grand Rapids 
MI 49510, 
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Applegraph 

Your Business Charts 

Applegraph is a software pack- 
age for general-purpose data plot- 
ting in a variety of formats for the 
business, professional, and re- 
search decision maker, The pro- 
gram yields high-resolution, multi- 
color graphics for video display 
and hard-copy output. Display 
Formats include pie charts, bar 
graphs, area plots, points, and 
solid or dashed lines, produced in 
any combination of overlays, 
Applegraph has simple com- 
mands that can be entered inter- 
actively or in advance. Data can 
be entered directly or supplied 
from other programs. Applegraph 
is available for $200 from 
Business & Professional Software 
Inc, РОВ 11, Kendall Square 
Branch, 238 Main St, Cambridge 
MA 02142, (617) 491-3377. 
Gircle 519 on inquiry card. 


APL for the Apple 

APL/VBO is now available for 
the Apple Il. It requires the Micro- 
soft SoftCard, CP/M, and a 24 by 
80 video board. Another version 
is available that doesn't require 
the video card. APL/V80 includes 
APL arithmetic functions, Bool 
ean and relational functions, se- 
lectional and structural functions, 
and nine general functions. The 
language has disk-based work- 
space and copy-object libraries, 
and supports arrays of up to eight 
dimensions. The software pro- 
vides dynamic execution of sys- 
[ет commands, canonical repre- 
sentation and function fix, and 
can use latent expression. 
APL/V8O allows booting directly 
into an application program from 
system power-on. A keyed ISAM 
(indexed-sequential access 
method) package, a text editor, 
and a check-management pack- 
age are available as options for 
550 each. 

APL/V80 costs 5500. It is ама 
able from Vanguard Systems Cor- 
poration, 6901 Blanco, San An- 
tonio TX 78216, |512) 340-1978. 


Circle 520 on inquiry card. 


FORTH for 

SwTPC Computers 
FORTH is available for 5УУТРС 
computers with Percom disk 
drives. This FORTH, based on fig- 
FORTH, comes on a single-den- 
sity 5-inch floppy disk and re- 
quires 16 K bytes of memory and 
a Percom disk drive with Mini- 
DOS. The disk contains the object 
code, a text editor, and assorted 
utilities. The manual contains a 
description of FORTH words, a 
tutorial, an explanation of the 
screen editor, and more. The 
package sells for $24.95 from 
Greene Software, 6169 Fawn 

Meadow, Victor NY 14564. 
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What's New? 


SOFIWARE 


Apple ІІ Graphics System 

The 3-D Graphics module is 
designed for 48 K-byte Apple 115. 
It features a drawing module for a 
high-resolution screen using pad- 
dles or a joystick. The 3-D 
graphics module helps create, 
view, and manipulate 3-D ob- 
jects. Color figures can be viewed 
simultaneously. and each figure 
can be individually manipulated. 
An upper- and lowercase char- 
acter set /ѕ provided, along with a 
set twice as tall and wide. A char- 
acter editor allows programmers 
to create and edit large and small 
fonts. A text module places text 
anywhere on the screen. Pro- 
gramming instructions are in- 
cluded for using pictures, shape 
tables, and  machine-language 
Subroutines іп other programs, 
along with the file structure for 
3-D files. 


Two- and Three- 
Dimensional Hard-Copy 
Graphics Programs 

Curve is a two-dimensional 
graphics package that provides 
users with the capabiltiy to plot 
Cartesian, parametric, and polar 
equations as well as data points, 
Full axes labeling and scaling are 
provided for linear or logarithmic 
plotting. Shaded-bar graphs are 
also included. The program 
works on Houston instrument's 
Hi-Plot plotters апа Watanabe 
plotters. It runs on Apple. TRS-80, 
PET, and North Star computers. 

Another member of the Curve 
family is Three-D. It can plot sur- 
face functions and data or space 
curves and rotate them a corm- 
plete 360? with scaled axes and 
labeling. Hidden lines are op- 
tional. The programs cost $199 
each. For more information, con- 
tact West Coast Consultants, 
1775 Lincoln Bivd, Tracy СА 
95376, (209) 835-1780. 
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Typing can be set to overlay, 
reverse, or erase the background. 
Editing functions can move 
points and lines, change colors, 
and enter, change, and delete со- 
ordinates. A shrink utility shrinks 
pictures to one-quarter to one- 
sixty-fourth of original size. 

Options include a filing routine 
with more than ТОО blended соғ 
ors, a paintbrush mode that turns 
the cursor into one of nine dif- 
ferent size and shape brushes, 
and a shape mode that rotates, 
scales, and plots shapes from a 
shape table. 

The price for this package is 
$59.95, It requires а 48 K-byte 
Apple ІІ and Applesoft firmware 
or the language system. Contact 
Micro Co-Op. РОВ 432, West 
Chicago IL 60185, (312) 
231-091 2. 
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Collection 
of CP/M Programs 

The CP/MUG (CP/M Users 
Group) has compiled more than 
1000 programs for CP/M systems. 
On 40 floppy disks. these рго- 
grams are available for a small 
charge. 

CPM/UG.DB is a data base 
containing references to all the 
programs on these disks. Each 
program or collection із refer- 
enced by key words. The data 
base contains references to 22 
assemblers and disassembiers, 
138 games, 14 versions of Star- 
trek, 35 file-maintenance pro- 
grams, and 22 languages. 

CPM/UG.DB is supplied with 
Information Master. a data-base 
program from Island Cybernetics, 
on single-density 5- ог В-іпсіһ 
disks. The program costs $20, or 
$15 when ordered with Informa- 
tion Master at 537.50 from Elliam 
Associates, 24000 Bessemer St, 
Woodland Hills CA 91367. 
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C for Cromemco Systems 

Cromemco has made the C 
programming language available 
for use on its microcomputers. C 
is а general-purpose language 
that features economy of expres- 
sion, modern control-flow and 
data structures, and many opera- 
tors. C combines the features of 
assembly languages with the 
structured-programming tech- 
niques available in higher-level 
languages. It is useful for writing 
operating systems, language 5у5- 
tems, utilities and input/output 
drivers, communication software, 
data-base-management systems, 
file-management software, and 
fast graphics software. 

C operates under Cromemco's 
Cromix operating system. It pro- 
duces relocatable code that can 
be linked with other languages. It 
is available on 5- and 8-inch fiop- 
py disks for $595. For additional 
information, contact Cromemco 
Inc, 280 Bernardo Ave, Mountain 
View CA 94043, |415) 964-7400. 
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Data-Base System 
for Microcomputers 

VIM {versatile information 
manager) is a data-base manage- 
rnent system that aids in organ- 
izing and retrieving information. 
VIM can be used in keeping per- 
sonnel records, inventory, mailing 
lists, stock transactions, property 
lists, or it can be used for catalog- 
ing Items. VIM runs on the TRS-80 
Model | and requires a minimum 
of 32 K bytes of programmable 
memory, an expansion interface, 
and one or more disk drives, It 
also requires a TRSDOS 2.2 or 
NEWDOS operating system. 

The price for the three modules 
that comprise the entire package 
is 599,95. Contact Microcosm 
Inc, POB 2034, Dearborn Mi 
48123. 
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Software Tools for 
Pascal Programmers 

The Screen Handler program 
includes a program to create a file 
of prompts; a program for adding, 
changing, deleting, and listing 
prompts, a test file to include with 
user programs; and error check- 
ing. You can add, change, delete, 
or display data on a video display. 
It costs $75. 

The Output Formatter has tab 
functions, automatic page and 
line counters during program ex- 
ecution, and top-of-form routines. 
It allows right, left, or center 
justification of data to be printed 
and handles printing of strings, in- 
teger, and log-integer variables. 
The Output Formatter costs 
$37.50, 


What's New? 


SOFTWARE 


The Forms Generator includes 
the Output Formatter and addi- 
tional software for redesigning 
reports without programming. 
The user can choose any number 
of items from a data list and 
specify the column and row 
where they are to be printed. This 
$49.50 program is useful for in- 
surance claims, checks, invoices, 
and other forms. 

Source code for these programs 
is available on Apple-compatible 
or 8-inch floppy disks in UCSD 
Pascal or Pascal/M. Contact HDP 
Inc, 222 E Anapamu St, Santa 
Barbara CA 93101, (805) 
965-4477 
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TRS-80 Spelling Checker 
Hexspell is compatible with 
most of the word-processing pro- 
grams available for the TRS-80. 
Hexspell checks words in text files 
against its 29,000-word vocabu- 
lary, while displaying the text for 
a manual proofreading. Er- 
roneous words are shown and 
can be immediately replaced. The 
replacement word is instantly 
rechecked. А single keystroke 
teaches Hexspell a new word. 
Hexspell requires a 48 K-byte 
TRS-80 Model | with two disk 
drives. The program is available 
for $69 from Hexagon Systems. 
POB 397, Station A, Vancouver, 
British Columbia, V6C 2М2, 
Canada, (604) 682-7646. 
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SB/E Verslon 4 
for the SuperBrain 

SB/E version 4 is a firmware 
and Software set enhancing 
CP/M on the Intertec SuperBrain. 
Disk capacity is increased 16% 
and the track-to-track step rate is 
five times faster. With the new 
version, the spindle motor can be 
shut off when the disks are not 
being accessed. 

SB/E Version 4 features the 
capability to program 35 keys, 
buffered V/O (input/output) on 
either RS-232C port. program- 
mable handshaking modes, and 
automatic repeat on all keys. A 
real-time clock is included. 

SB/E version 4 is available for 
Standard and quad-density Super- 
Brains, for DOS versions 3.0 or 
later, The price is $195. 

For additional information, 
contact IE Systems Inc, 98 Main 
St, POB 305, Newmarket NH 
03857, (603) 659-5891 
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Dow Jones 
Service for TRS-80 


Owners of TRS-BO microcom- 
puters and Videotex equipment 
can now access information ser- 
vices from the Dow Jones Corpora- 
tion. The service's data base con- 
tains current and past news 
stories from the Dow Jones 
News Service, The Wall Street 
Journal, and Barron’s National 
Business and Financial Weekly 
(all Dow Jones Company Inc 
publications]. The service includes 
price quotations on more than 
6000 stocks and other securities 
and offers access to revenues, 
earnings, dividends, price- 
earnings ratios, and stock-price 


Pascal Programmer 

The Pascal Progammer pro- 
vides development modules for 
those knowledgeable іп UCSD 
Pascal. Designed to lessen 
coding, testing, and debugging, 
the program provides source 
listings, examples, ideas and in- 
structions for modifications, and 
all needed operating instructions. 


performace on 3200 companies 
and 180 industries. 

The package is designed for the 
Models |, li, Il, the Color Com- 
puter, and the Videotex terminal. 
If you purchase the Videotex soft- 
ware [529.95], terminal |5399), 
and terminal software {$19.95}, 
you can receive one hour of the 
Dow Jones service free, Previous 
purchasers of Radio Shack's old 
Videotex package are also en- 
titled to one free hour, This 
package is available from Radio 
Shack Computer Centers. Con- 
tact Radio Shack, 1800 One Tan- 
dy Ctr, Fort Worth TX 76102, 
|817) 390-3508. 
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Ir contains two floppy disks with 
source code, library units, and 
demonstration and utility рго- 
grams. The Pascal Programmer 
costs 590 from the Denver Soft- 
ware Company, 36 Steele St, 
Suite 19, Denver CO 80206, 
|303) 321-4551. 
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im-pak One-Stop Component Center © 
This is a partial listing of over 500 items available 
Belmont, California 94002 from 500 authorized Jim-pak Distributors: 
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JE215 Adjustable ен 


Dual Power Supply 


General Description: Тһе JE215 is a Qual Power 
Supply with independent adjustahle positive and nega- 
tive output voltages. А separate adjustment for each 
of the supplies provides the user unlimited applications 


Same Profile Wire Wrap 

LP . 27.59 14 pin WW tin  .75 
. 2/.69 14 pin WW gold ца 
+ 2,78% 16 pin WW tin 
. 2/89 Ib ріп WW gold 1. 19 
2:9 24 ріп WW gold 1,69 


28 40 pin WW gold 2.75 
49 мр. Dlug/cover 1,29 
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2 Watt © 70°C 3/4 Watt @ 70°C for IC current voltage requirements. The supply can B2 : p. plug/cover 1.39 
a .99 p. plug/cover 1.95 
7/8" Slotted Shaft 15 Turn Pot. also be used as a general all-purpose variable power 119 Also, The Molex Line 


supply. 


Linear Taper Linear Taper FEATURES: 


* Adjustable reguisted power supplies, 
pos. and пер. 1.2У ОС т 15VDC 
КЕ ~ ® Power Output (gach supply): 
SVOC € 500mA, 1OVDE® 760гтА, 
12VDC 6 500mAÀ, and 
15VOC eG 175mA. 
€ Two, 3- terminal adj. IC regulators 
with thermal overload protection. 
9 Heat sink regulator cooling 
e LED "on'' indicator 
ә Printed Board Construction 
* 120V AC input 


* 


1K SK ТОК 
25K SOK 100K 


1000 5000 1K 
Бк 10K 50K 
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JVC-40 40K (2) Video Controller ..,.. 5.95 


WALL TRANSFORMERS 


Dual sensors — switehing control for mdoar/outdoor 
or dual monitoring. Continuaus LED B” ht, display. 
Range 40°F to 188" F / 4072 ro 1DU" C. Accuracy 
51° nominal. Bat lar Fahrenheit ог Celsius. Simulated 
walnut cate, AC walt adapter included. 
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Introducing the Ensign 

The Ensign microcomputer can 
support up to sixteen printers or 
video terminals. It includes a 6 
MHz 2808, 64 K bytes of pro- 
grammable memory, and two ex- 
tra 2805 to handie seriat YO (in- 
put/output| and disk and tape 
VO. Supported software includes 
MP/M, CP/M, OASIS, and MVT- 
FAMOS. 

The Ensign microcomputer 
with eight serial VO ports and 2 
megabytes of hard-disk storage 
costs $7000. Contact Integrated 
Business Computers, 22010 S 
Wilmington Ave, Carson СА 
90745. 
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Graphics Color System 

The MicroAngelo Graphics 
Color System offers 512 by 480 
dot resolution and a choice of up 
to 256 colors. The system has a 
user-programmable color lookup 
table. This ZBO-based, 5-109 sys- 
tem allows overlays using a bit- 
plane technology that places no 
load on the host computer. 

With the color system, Scion in- 
cludes a CP/M package апа Col 
orpak |, which provides a high- 
level language interface. The 
price for the MicroAngelo Color 
System ranges between $2495 
and $8495. 

Also available is a $400 
EPROM {erasable programmable 
read-only memory) called the Col- 
orpak If. The Colorpak Il doubles 
character generation, includes 
split-screen editing, а  self- 
diagnostics routine, and a light- 
pen interface, 

Contact Scion Corporation, 
8455-D Tyco Rd, Vienna VA 
22180, [703] 827-0888. 
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AIM-65/40 

The AIM-65/40 microcomputer 
is made up of a 6502-based pro- 
cessor board with on-board ex- 
pansion to 48 K bytes of pro- 
grammable memory and 32 K 
bytes of ROM [read-only mem- 
ory] or EPROM {erasable pro- 
grammable ROM}. It features a 
40-column printer with a 280 by 
М dot matrix and an ASCII |Атегі- 
can Standard Code for informa- 
tion Interchange] keyboard with 
user-assignable function keys, Six- 
level priority-interrupt logic and 
six 16-bit timers are included. 
Other features include an RS- 
232C interface with data rates of 
up to 19 K bps {bits per second], a 
20 mA current-loop TTY {tele 
typewriter] interface, dual audio- 
cassette interfaces, two  user- 
definable 8-bit parallel ports vvith 
handshake control, and ап 8-bit 
serial shift register. YO [input/out- 
put] drivers are resident in ROM. 

The printer contains a Cen- 
tronics-compatible connector, 
provides upper- and lowercase 


The Expander 
5-100 System 

Тһе $-100 Expander microcom- 
puter is built around а 280 micro- 
processor. The system has key- 
board, video and interrupt cir- 
Cuitry, a real-time clock, parallel 
printer and RS-232C interfaces, 
and color capabilities. There is an 
BO by 24 screen format, upper- 
and lowercase, 4 K-byte ROM 
[read-only memory] monitor, 
64 K bytes of programmable 
memory that’s expandable to 
512 К, and a tone generator 
with an interna! speaker. The 
system comes with Microsoft's 
24 K BASIC-80 on disk and 1O K 
BASIC-BO on cassette, 

All CP/M and MP/M software 


ASCI) characters, graphics char- 
acter font, and uses a separate 


microprocessor. The display 
module uses a vacuum fluor- 
escent 40-сһагастег display. AS- 
sembler and other language 
packages are available. 

The price of the AIM-65/40 
Model 5000 is $1795, In module 
form, the single-board computer 
costs $1195, the printer is $375, 
the display is $340, and the key- 
board is $125. Contact Rockwell 
International, Electronic Devices 
Division, 3310 Miraloma Ave, 
РОВ 3669, Anaheim CA 92803, 
|714) 632-2321. 
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written for the 280 and other 280 
operating systerns will run on the 
Expander. Additional slots are 
provided for more 8-100 boards. 
An external video monitor is re- 
quired. The price is under 52200 
from Micro-Expander Inc, 6835 
W Higgins Ave, Chicago IL 
60656, (312) 792-1196. 
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WE WILL NOT BE UNDERSOLD 


FOR TRS-80* Model I 


E DRIVES CCI-100 5%", 40 Track (102K) $314 


ADD-ON DRIVES FOR ZENITH 2-89 
ССі-189 5%", 40 Track (102K) $394 
2-87 Dual 5%" system $995 


1 
External card edge and power supply included. 90 дау warranty/one 
year on power supply. 


RAW DRIVES 
5'A" TEAC or TANDON $ CALL POWER SUPPLIES $ CALL 
DISKETTES — Box ot 10 
5%” Maxell $40 BASF/Verbatim $26.95 
Р Maxell $45 BASF/Verbatim $36.00 
PLASTIC FILE BOX-Holds 50574” diskettes $19.00 
PLASTIC LIBRARY CASE 514" $3.00 8" $ 4.00 
HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $11.95 RINGS $ 6.95 
16K RAM KITS 2 for $37 $19 
200 ns for TRS-80; Apple Il, (specify): Jumpers $2.50 


SYSTEM SPECIAL 


Apple П Plus 48K widrive and controller. Epson MX-80 printer and 


interface. SUP-R Моа RF Modulator: List $2965 You Рау $2299 
COMPUTERS/TERMINALS 

ARCHIVES 64K, 2-Drives, 77 Track $ CALL 
ALTOS ACSBOCO Serles $ CALL 
TRS-80* 11-64К $3499 ШІЧӨК $ 899 
ZENITH 48K, all-in-one computer $2200 
ZENITH 2-18 $ 725 
TELEVIDEO 920С 5 729 950 $1039 
IBM 3101 Display Terminal $1189 
ATARI 400 $ 479 800 $ 795 
MATTEL INTELLIVISION $ 229 
APPLE PERIPHERALS $ CALL 


6-100 CALIFORNIA COMPUTER SYSTEMS 
| у 


Model 2200А 


MAINFRAME 

280 CPU Mode! 2810 

MOTHER BOARD Model 2501 

16K STATIC RAM, 200ns Model 2116C $309 
32K STATIC RAM, 200ns Model 2032C $619 
64K DYNAMIC RAM Model 2065C $580 
FLOPPY DISC CONTROLLER Мода! 2422А $345 
EXTENDER BOARD Model 2520K $ 52 
2P+2S 1/0 Model 2718A $309 


PRINTERS NEC SPINWRITER 
Letter Quality High Speed Printer 
ажа RO. $2395 
Н.О. with tractor feed $2555 
KSR with tractor feed $2795 
МЕС SPINWRITER 3500 Series, 5 new models SCALL 
EPSON MX-70 MX-80 MX-BOFT MX100 SCALL 
PAPER TIGER 
IDS 445 Graphics & 2K buffer $ 695 
IDS 460 Graphics & 2k buffer $1050 
IDS 560 Graphics $1450 
ANADEX DP-8000 $ 849 DP-9500/01 $1295 
OKIDATA 
Microline BO Friction & pin feed $ 415 
Microline 80 Friction, and pin & tractor feed $ 500 
Microline 82 Friction & pin feed feed $ 615 
Microline B3 120 cps, uses up to 15" paper $ 849 
CENTRONICS 739, new model with graphics 5 825 
PRINTER SPECIAL 
SEIKOSHA GP-80M List $399 You Pay $319 
MONITORS 
BELL & 
HOWELL 9"B&W BHD911 $195 
LEEDEX 12" вам $ 129 13" Color $369 
SANYO 9"B&W УМ4509 $149 
SANYO 12” B&W DM5012 $219 
SANYO 12" Green Screen DM5112 $238 
SANYO 13" Color DMC8013 $406 
ZENITH 13" Color $349 
TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS-103 $179 
D-CAT HARD WIRED DIRECT MODEM $189 
AUTO-CAT Auto Answer, Direct Connect Modem $249 
D.C. HAYES MICRO-MODEM $295 
ССІ Telnet Communications Package $135 


APPLE ACCESSORIES AND SOFTWARE 


VISICALC $155.00 
DB MASTER $159.00 
2-80 SOFTCARD $259.00 
VIDEX BOARD $259.00 
KEYBOARD ENHANCER $110.00 
16K CARD $169.00 
APPLE JOYSTICK $ 49.00 
SUP-R MOD $ 25.00 
CCS CARDS $ CALL 
GALAXIAN $ 22.85 
SPACE ALBUM $ 35.00 
ASTEROIDS $ 17.95 
FLIGHT SIMULATOR  , $ 29.00 
WIZARD &PRINCESS . $ 2B.00 
SARGON 2 $ 29.00 
HI-RES FOOTBALL $ 35.00 
MYSTERY HOUSE $ 24.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
іо three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


Send for FREE Catalogue 


The CPU SHOP 


5 Dexter Row, Dept. ВОВМ 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 
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TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 
Technical Information call 617/242-3361 | 


Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark Digital Research 


master charge 
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The Osborne 
Microcomputer 

The Osborne 1 is a portable, 
briefcase-sized microcomputer. It 
features а 280А microprocessor 
and a video terminal with a 
5-inch monitor that displays 52 
columns and 24 lines. There are 
64 K bytes of programmable 
memory, serial and [EEE-488 in- 
terfaces, dual 100 K-byte floppy- 
disk drives, and the WordStar 
word-processing program with 
the MailMerge option, CP/M, 
CBASIC and MBASIC, and the 
SuperCalc program. The monitor 
is a window on a 128 by 34 row 
screen, which is implemented in a 
4 K by 9-bit programmable mem- 
огу. Іп addition, pockets are in- 
cluded for storing up to 20 floppy 
disks. 

Options include double-den- 
sity, double-sided floppy-disk 
drives, 9- and Î 2-inch monitors, а 
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battery pack providing three to 
five hours of operation, modem 
electronics, and an acoustic 
coupler. 

The Osborne | costs $1795. 


^ IIl 7277, 


Contact Osborne Computer Cor- 
poration, 26500 Corporate Ave, 
Hayward CA 94545, (415) 
887-8080. 


Talking Terminals 
for the Blind 

Triformation Systems has in- 
troduced a line of free-scan 
speech terminals {FSST], FSST is a 
talking unit with an uniimited vo- 
cabulary with both on-site and re- 
mote capabilities. !t permits 
visually impaired operators to 
scan material horizontally or ver- 
tically through the use of function 
keys. Varying audibie signals tell 
operators where they are on the 
page. FSST transmits the data 
audibly using full words, numer- 
als, or letters spelling out the 
words. Headphones are avail- 
able. Data is transmitted at rates 
up to 9600 bps (bits per second) 
and uses an RS-232C interface. 

The FSST costs $2795 and is 
available from Triformation Sys- 
tems inc, 3132 SE Jay St, Stuart FL 
33494, |305] 283-4817. 


Circle 537 on Inquiry card. 


THANDAR 
INSTRUMENTS 


ORDER ANY TWO 
INSTRUMENTS & 
TAKE A 396 DISCOUNT 


Жылы DM 
t 


SC 110 


OMe Digit LED Mullimeler 


235 ....$ 69.95 
2% (ii LED Multimeter 


OM 350..... 9995 


7415. Bories 
741 SOON 
2446035 
741 SOHN 
7AL508N 
7415708 
FAL BIIN 
TALS2UN 
74152 2N 
74,52 6N 
741827N 
JALS37N 
74,537 
7а1540'{ 
74L 5428 
741,57 3N 
744 57 AN 
Tal SBUN 
74159084 
1415925 
74151098 
4151 12M 
73151 23N 
7415125N 
2815128М 
14LS132N 
741513653 
74151 38 


Introducing the full featured, 


MINIATURE DOT MATRIX 
IMPACT PRINTER 


You All These Exciting Features. 


9 Low Cos 9 Uses standard 24” adding 
® Disposable printing head machine tape 


2% 0101 LEO Multimeter 


РОМ 35...... 39.95 
Oigh LED Hand Held Freq Meter 


РЕМ 200..... 99.95 


expandable color 
computer....... 


SILICON GENERAL 


Linear IC and Voltage 


7415179 
FALSIASN 
і816181Ң 
741515704 
74151534 
FALSI EON 
ҮТҮ АД 
74,5162М 


, $299.95 


Motorola's 


Ө Simple interlace 
© Handles any type fant 


9 Needs only one 12-vott DC 


power supply 
Mode! DP.822 


or carbonless paper 
B 2}-column printingat 25 


lines per second 
Ө Easy tc install and maintain 


$70.00 


Single Trace Portabla Dscillescope 
SC 110...... 259.00 
8 Digit LCD Frequency Meter 
TF 040...... 199.00 
B Digi LCD Hand Held Freq Meter 
TF 200...... 299.00 
100 KHz Function Generater 
TG 100,..... 159.00 
2 MHz Function Genersior 
TG 102...... 299.00 
Б MHz Pulse Generator 
TG 105...... 199.00 
314 MaR LED Bench Multimeter 
TM 351 ...., 199.00 


341516JN 
Tal 164l 
74L,8* TON 
74151 74N 
74,5475М 
24151 81 N 
74L819Q0N 
4150014 
24451814 
7445197404 
74451858 
74152,13 
?4à15240N 
7418241 N 
7415241 
74152443 
74452454 
744525198 
243152539 
744626784 
7415258 
244482808 
744,5250N 
7301 527 3N 
731$298N 
74152565% 
72431 S3B6N 
"1453678 
7434537 18 
2415374 
74,837 7N 


Regulator Databook 


214 pages 
RF 


TRANSISTORS 
МАР207 $ ТВ 
16 06 
1927 
22 4B 
40 15 
8229 
522 
1? 67 
1850 
21 65 


MRF20B 
MAF209 
MAF212 
MnF215 
MRF216 
MRF221 
MRF222 
MRFE223 
МЯҒ274 


MRF 
MAF 
MAF 


MAF 
MAF 
MAF 
MAF 


54.50 


3'4 
31!4A 
494 


MRF464A 
MAFASS 


455A 
4?6 


MAPS) 


904 


мага! 


8003 


MRFBDO4 


Complete 
Opto Triac 


siii 


- 
SND 


ANCRONA HAS INTERSIL ІС” 


IMStOO-1P1 
1MB102-1PL 

i 8570)38-ATPA 
M MTD38:CTPA 
347045 
ICLP CUT АСР 
ICL? TOE- CPL 
KCLTIOT- CPL 
OLITIS- CPL 
t1CL7117-CPL 
ICM 7201:.305 
С M7205-1 PG 


$13 pH 


4. 
100 
3400 

14 95 

13 85 

15 80 

1800 

1$ 72 

17.30 
239 

13 00 


СМ7213-1Р0 
197210 TPO 
SC PAID VG At 
UC M7Z1É-BiP1 
!£97215-C1J1 
iCM221& D1P1 
ICMT21?AYP1 
iC M23 7-03 40 
icM221T-CY1 P9 
ICM 7217-3 41 

С M2J1B-C.23 
Кз ігі, 


$5.15 
129 
22 00 
29 44 


iCMT227-8141 
CMT CIP 
ICM7227-3 41 
Hiw?2240-12E 
КСА7241-1РА 
ICM7242-1JA 
ны?2 1 
FCA TIED 3 JE 
ICM?2?0- 1 PL 
tC MTSÉB-1PA 
iCMTESA IPD 
1CL7660-CPÀ 


Dot Matrix Printer Control/Drive Card 
Mode! DP-822-08B $125.00 


10 Megahertz 


HM307 
SINGLE TRACE 
OSCILLOSCOPE 
B IDEAL SERVICE INSTRUMENT 
B TIME BASE 0.2 us – 2.0 s/cm 
B LPS-TRIGGER Ш COMPACT 
B BUILT-IN COMPONENT TESTER 
1-9 10 up 100 up | 
$3.45 $3.10 $2.90 
3.80 3.20 3.00 
3.50 3.00 2.80 


Сан 
$435.00 


Ve бұй LCD Bench Multimater 
TM 353 ..... 159.00 
3v» Dig LED Hard Held Multimeter 


TM 354 ..... 79.00 
GIO MHz Prascaler 


ТР 600...... 79.00 


Intersil LED or LCD 
3% DIGIT PANEL 


METER KITS 
BUILO A WORKING ОРМ IN 4 HOUR WITH 


THESE COMPLETE EVALUATION KITS 
foal Iesv ew parle lur vessel etfi lourds Kier 
по arrg hilê culmpletà енің A/D) convener md 
LCD парын [7 O08) ot LED пінірізу (7107) Korg genda 
ШІ танке, иш PE pera, кӯ? 4 Ливан раен тете 
(ЕЛІМЕН СІЗ быль — ICLTIETÉEY ЕН м 


8 Digit- 10 MHz Universal Counter Kit 


Kit Includen: @ Resistors 

€ ICM7?225AIDC ІС € Capacitors 
B € 10 МН: Quartz Crystel € Diodas 

® a: Sagmant 3" LED Displays Ф Switches 

9 PC Board © ІС Socket 


| Order Part Number ICM7226AEV........8974.95 
* MICROPROCESSOR CRYSTALS * 
ғ 
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STORES 00 HON ALCEPT Мі ORDERS 


MAIL ORDER 


Р.О. BOX 2208Y CULVER CITY, СА 90230 


PHONE ORDERS (213) 641-4064 


Huma (rds 21000 Add 3? Olan cio pert agy ағ Gane Манн Change 

E uui VGA ннат Pirate axiody iux charge сөй umba пайымға әштіпи asd 
траа!ыл diu E V He subir is Dime tek SMILIES E E T 
Эзмә prey tyr vers Hom МЫ пй» wey We cef Fhe ope Ep ipte D 
بلا اا ایسا ها‎ 


ATLANTA CULVER CITY 


13330 Рваптот Rd. М.Е | 11080 Jefferson Віма, 


ONLY 


Allanta, GA 30305 
(404) 281-7100 


(212) 380-3595 


Circle 20 on inquiry card. 


Red LED and 

Flashar IC Chip 

ia One Package 
FRL-4403 


92€.. 


VISIT A STORE NEAR YOU TODAY - We stock a larga selection el Techical Hoska, Discrete Composents, Integrated Circarts, Test Equipment and Elscireaic Supplies 


SANTA ANA 


1300 Е. Edinger Ave. 


HOUSTON 


2648 Richmond 
(713) 528-3489 


ШМ7І06-СЈРЕ 
СМ?207 дао 
iCM?7208- VP 1 
iC 97209. РА 
1M 2211-1 04 


6800 
SERIES 
мсек S E #0 
MCOBQTLI B5.84 
MC&BQ2P 11.50 
CaO8ISUZ2P2 30.72 
MC6ORDAP 12.90 
мМСбаОӯР 28.20 
MC6821H 346 
MCGAIHP во 
MCHBBAQP 12 22 
MCBSA3P 45 38 
МСБВЯАҒ 45,39 
ii CBEBAS m 2200 
MCOGBAGPT 39.90 
MCURABP3 — 6650 
мсаватғ 18,08 
мсейвоР 3,40 
MCc0852n 350 
МСБабАР 32.28 
MCBH59L 27790 


Bs 
aon 
18.00 
л аъ 
844 


iCM 7224- ІРІ 
iCM722*-101 
ICM7219- ALI 
ICM7210- B1 PL 
ICMY22?-A1P1 


741,538! N 
7415304 


PERDEA 
P6506 
РбОбА 
6607 
РН5О7А 
05512 
РЕБ: IA 
P6512 
P6513A 
PaB tA 
PRR IAA 
P8515 
PESISA 
P6510 
Р6520А 
Р6521 
PEBZIA 
P5522 
Р6522А 
P6532 
PH537A 


MCGBODN 
MCOBBZ2P 
MC6875L 
Мс6080ҮаР 
MCb881P 
MCBBB2AL 
MCEUBBA6GP 
MCGRHGEP 
MCEBB 7F 
МСБВӘВР 
МСБВВӘР 


6502 SERIES 
P6502 $ 9.40 
POSOZAaMHn 7/40 
равданомнң 7350 
Р©503 3.70 
P6503A 10,70 
Pasos 930 
P66504A 10 7D 
PESOS ER. 


SERIES 


2% MHz 
ЫЫ) &B855 
саб-Сте 650 
7-90-P1n Б 50 
EADAR I535 
2-00-0ААТ:9 2250 
28.5100 2440 
ҺЕ: 0 
2-BO-DMA 


2-BUA-DART 

Z-B0ADART.6 16 50 
2804-5100 305) 
?.БОА.6НУВ 2340 
Z-804-DMA 2490 


SWITCHABLE X1 and X10 Attenuation Factor 
KEY ADDITIONAL FEATURES: e 100МН bandwidth 9 Heavy 
duty tip @ Break resistant center condoctur ® Stender, flexible cable 
€ h cable length © Wide compensation range € Fits ull scopes 
Ф Ground relerence can be activated ai tip 9 Includes SPRUNG 
HOOK. LC TIP, ЕМС ADAPTOR, INSULATING ТІР and TRIMMER 
TOOL ACCESSORIES. 


SYM- 


$239.00 


MARK IV LED 
POWER LEVEL INDICATOR 


KIT $31.50 


e Disptay Range -3648 to+ SHB 
E e Floating or Gradual Output Indicating 
e Kd includes tranststors. leds, capaci. 
(оға, remintorz, PC Board, and silk 
actnened metal trani panei 


KTM:2 CRT/TV 
Kyhd Term $349 


PORTLAND 


1125 N.E. B2nd Ave, 
1503) 254-5541 


ICUMS-CCU 
tCtll211CPA 


ICLIOXI-CCJD 
шсиқма-ссве 


2716 (5 У) 
2732 (350п5) 


5.90 
6.50 
19.80 18.90 


28000 
SERIES 


ZBI: 0С 916000 


2500207 
280650C 
28B073FC 
28104ғС 
28107 
ZAI O8 PE 
241 200C 
28121 FC 
2812Т7рС 
ZB} Э3ғС 
28136 PC 
Z8) 4pPC 


Fa LES i 


ZB4BPC 
ZAI 64BPC 
ZBIEGP 


ТЕТБЕРС 


28173РС 


140 00 
99.00 
2520 

4 40 
4,80 
4 9n 
2% 
266 
19 60 
2.60 
$20 
3.060 
350 
4,00 
24.40 
786 
7,88 
210 


5.30 
6.50 


17.90 


кезз2 | 
CONNECTORS 


ПЕ2ЕР тың 245 
D8255 lame 380 
HOGDS 175 


SET 7.50 


NMOS MICRO- 


PROCESSOR 
MCABOONL $347 13 
MCBBOOOLS 291 82 
MCBBOOOLE 21980 
MCOBABBP 1D BD 
MCBB?O8P3L 111 72 


NMOS EPROM 
МСМЕбТОВС S 32206 
MCMBH?GAC 309 49 
MCHMBBIBBC 305 BO] 


ANCRONA HAS MOTOROLA IC's 


МСЕ7013ғ 
МС7202р 272 


31.093 


MC1309P 
MC1310P 
MCTJ2OATP 
MC'348P 
МСТЈБОР 
MC13&1P 
МС 12828 
МС 1356р 
МмСс116876 
MC1388P 
MC'1J84P 
MC1272P 
Mrc1373F 
MCB P 
MC1403AP 
MC1402AU 
MC'402UCB 
MC'!40B8L 
ME l408La 
MCT4QEL? 
MCTAORLÉ 
MC tage ru 
MC1412P 
MC1436CU 
MC1437L 
Mc 13437» 
мс 14198 
MC14191 
ыстатағ! 
MCt4450 
мстйабі 
мслаавр! 
MClaà4E UDA 
MC1sBAG 
MAÇ 1 484 f" 


62.08 
zs 
тоо 
1.72 
1.15 
1.10 
201 
110 
1.58 
1,60 
291 
ааа 
41% 
1.44 
178 
1107 
arz 
11.20 
394 
47% 
а 64 
440 
133 
7.99 
199 
3.34 
499 
4.61 


MCI ct 
мымен 
ысты 
MCTABRP1S 
мсп 
MCTAERR 
METAM 
MC1468AL 
MECAL 
NIC 1409P 
мсн. 
мса 
AC AAG 
мсн 
MC1TBORR 
MCTROS P 
MCI 
MCIG8IL 
MCc3303L 
MC3302* 
HEAP 
МС2225Р 
мсазасғ 
MCHWF 
MCI170P 
мсъб2р 
MC3Jans P 
Ммсзаовь 
MCJA18L 
MC3JA23 P1 
MC343BL 
ысзаанаР 
мС24?0Р 
MC3JA7API 
cen) ick be 


SUNNYVALE 


(408) 243-4121 
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17 
1.26 
434 
7 09 
141 
ELI 
* 48 
132 
g.o4 
за 
7% 
23? 
124 
‹ 28 
t34 
5.24 
20% 
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LE 
R10 
21D 
1.00 
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214% 
44 
431 
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12 ва 
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LI PILIS 
Абайга 
мега? 
Measar Е T# 
MC&I5L 18.71 
славам и! 308 
Mz 2м 
MEM 3 73 
MCIQINAP 22 
MC10103L 124 
101761. 124 
MCIDI'AF 

Moro wade 
MEYIL 
45:101251. 
МС10131ғ 
мело? 
MCIDISBP 
меток 

AT TOTAL 
МС10195Р 

мс 102184 
мезпл 
мс1їалбїбР 
MCI20819 
MEI4410P 
ME14411P 
MCAT2VP 

МС Т4415УР 
CAA TP 
MC1AABEP 

SAC 1AABDEE 
Mc144nmy? 
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TUCSON 


1054 E. El Camino Real] 4518 E, Broadway 
Culver City, СА 90230 | Houston, TX 77098] Portland, OR 97220 | Santa Ana, СА 82705] Sunnyvale, CA 84087 


(714) 547-8424 


Tucson, AZ 85711 


(502) 881-2348 


431 


What's New? 


MISCELLANEOUS 


е € 


POWER==- 


Computer Power 

Computer Power is a new 
computer-literacy curriculum from 
the Gregg Division of McGraw- 
Hill, Based on a unique Pascal in- 
terpreter, the materials in each 
package Include: Rascal, an ex- 
tended version of UCSD Pascal in- 
cluding enhanced graphics and 
music commands as well as ani- 
mation; INTERPAS, the Pascal in- 
terpreter which allows students 
to program in Pascal as easily as 
BASIC by providing an immediate 
execution mode, singie-stepping 
of programs, extensive error-han- 
dling facilities, single-key entry of 


Memory Board 
from North Star 

The HRAM memory boards are 
designed for North Star systems. 
The boards feature тетогу- 
parity checking and bank- 
switching capabilities. The boards 
are Horizon-compatible, and are 
available in 32 К-, 48 K-, and 
64 K-byte configurations. 

The boards range in price from 
$599 for the 32 K-byte board to 
$1099 for the 64 K-byte board. 
For more details, contact North 
Star Computers Inc, 14440 Cata- 
lina St, San Leandro CA 94577, 
(415) 357-8500. 


Circle 539 on inquiry card, 
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command words, simplified 
editing and filing procedures, and 
the ability to convert debugged 
INTERPAS programs into stan- 
dard Pascal programs; and a stu- 
dent text that includes program 
listings and materials to provide 
extended learning experiences for 
each lesson. Also included is an 
extensive teacher’s manual writ- 
ten with the computer-naive 
teacher in mind. The manual pro- 
vides complete lesson plans, a 
Step-by-step guide to lesson ob- 
jectives, instructional activities, in- 
structions on how to use the 
computer in each lesson, a 
tutorial on using the computer 
and the accompanying software, 
and sections on classroom organ- 
ization, management, and 
grading. 

Computer Power runs on a 
48 K-byte Apple Il computer with 
the Language System, one disk 
drive, and a color monitor. For 
more information, contact Corn- 
puter Power, Gregg/McGraw-Hill 
(29th floor], 1221 Avenue of the 
Americas, New York NY 10020. 


Circle 538 on Inquiry card. 


8 K-Byte 

Memory for the VIP 

The RCA VIP single-board 
microcomputer can now have an 
extra 8 K bytes of programmable 
memory. The VP-575 System Ex- 
pansion Board uses 2114 in- 
tegrated circuits, addresses each 
4 K-byte block separately, plugs 
into the VIP expansion connector 
or system expansion board, and 
draws 600 mA from a +5 V sup- 
ply. The VP-575 costs $149 
assembled and tested, and the 
bare board is $49. Contact G J 
Krizek, 722 N Morada Ave, West 
Covina CA 91790. 


Circle 540 on inquiry card. 


Protecting Apple 
Software 

The Soft Key system is a 
hardware-oriented antipiracy 
system for Apple software. The 
patent-pending system features a 
set of techniques that can be 
used by programmers to create 
their own security schemes. The 
custom algorithm used in the 
system is embodied in a non- 
copyable "key." The key, a 
custom integrated circuit, is 
plugged into a master security 
board to create a protection 
algorithm unique to the particular 
program. 

The master board, which plugs 
into the Apple motherboard, is 
available in 1-, 8-, or 16-Кеу ver- 
sions, allowing the protection 
keys for several programs to co- 
reside in the computer. The com- 
pany claims that its protection 
scheme causes no significant 
slowdown in execution time of a 
program. 

The protection key can be used 
to protect floppy disks, hard disks, 
and computer-network software. 
Programs written in Applesoft, In- 
teger BASIC, Pascal, FORTRAN, 
and the various languages used 
in conjunction with the Microsoft 
Softcard, can all be protected by 
the Soft Key system. 

The company charges an initial 
fee to instruct programmers in the 
techniques of using the system; 
program details need not be 
disclosed to Soft Key to protect 
the program. The OEM (original 
equipment manufacturer) price of 
the product is approximately 518 
in quantity for a single keyboard 
with one custom key. Contact 
Soft Key Associates Inc, 44 Front 
St, Ashland MA 01721. 


Circle 541 on Inquiry card. 


INCREDIBLE? seuieve ir 


PRINTERS 


150 cps bidirectional-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 
other functions 
Q We feel this printer offers 
the best price/performance ratio available. 
Antex eooo RS 232 Serial to 19 200 baud 
supporting X-ON, X-OFF or Current Loop — add $40 


Only 
өте Teletype 40, 300 LPM-typewriter quality, RS- from $2928 
` 232 interface, This quality printer is available in many 
configurations including forms access, quietized case. etc. 

Teletype 43 from $995 

МЕС Spinwriter-55 cps, bidirectional, letter quality 
R.O. $2660 KSR $2942 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2270 
C. ITOH Starwriter, 25 cps, daisy wheel $1575 
C. ITOH Starwriter, 45 cps, daisy wheel $1849 
EPSON МХ-80, 80 cps. 9x9 dot matrix $515 
ANADEX 9500/9501, up to 200 cps, high resolution dot $1349 
OKIDATA Microline 80, 80 cps, 9х7 dot matrix $490 
Microline 82, bidirectional, friction/pin feed $599 
Microline 83, bidirectional, 120 cps, uses 15” paper $875 
ТІ-810, 150 cps, Basic $1695 
Package-Compressed print, vertical form control $1830 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 $1595 
704-11,180 cps, 9x9 dot matrix, 132 col, parallel $1695 
730,100 cps, 7x7 dot matrix, same as R.S. LPII $660 
737,80 cps, nx9 dot matrix, same as R.S. LPIV $848 

proportional spacing 
DEC LA-34 $1085 
105 460G $1199 
S-100 SPECIALTIES 


We offer all of Delta's systems — from their cost 
effective single user system to extensive multi-user 
networks of computers and terminals. 
Many disk, tape and Winchester 
configurations are available. 
Call us for best prices on these high quality 2nd 
generation boards and systems. 


ж. 


ET croup 


= California These high quality, reliable products have made CCS 
[im Computer defacto industry standard tor S-100 products 
Systems Assembled and tested: list only 
2200 H.D. Mainframe, 20 a. P.S., 12 slot MB $434 $359 
2065C 64K dynamic RAM/Bank Select $720 5580 
2810A 2-80 CPU, serial port, ROM monitor $310 $259 
2422A Floppy Cont, CP/M 2.2, ROM monitar $425 $345 
MEF SEF C82 2-80 CPU $344 $295 
asa hh 2Р + 25 1/0 intertace $290 $249 
NNC 2 board set 2-80А CPU, CP/M 2.2, floppy disc controller 
2 serial, 3 parallel ports, PROM, 1/0 cable $765 
SUPERBRAIN $call 


Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 
RR ITHACA INTERSYSTEMS, GODBOUT, NEC. TELEVIDEO, IMS 
and ZENITH. 


8" DISK DRIVE SALE 

8" SHUGART SABÜTR 5429 
Premium double sided drives: 8" SHUGART SABSTR $625 
ar QUME DATATRACK 8 2 for $1199 

$1195 Enclosure, power supply for 28” drives ААТ $299 
NNC industrial grade enclosure for 2 drives with P.S. $415 
POWER 1, power supply for 2 8" drives $135 
MORROW Discus 2D + СР/М® $963 
Discus 2--2--СР/МФ $1258 
HARD DISK SPECIALS List only 
CORVUS 10MB and controiler $5350 $call 
20MB and controller $5450 $call 
Constellation Network Multiplexer $750 $call 

Mirror Video Tape Disk Backup $790 $call 

MORROW 29MB + controller + CP/M 2.26 $4995 92995 
CAMEO cartridge drive controller $1500 $1275 
controller, COC Hawk Drive (5 fix, 5 rem) $6995 $5995 
controller, Western Dynex (5 fix, 5 rem) $5995 $5099 


Winchester 5% drives complete with case, cable, 
software, S-100 controller. Adapter avail. for use with 
XCOMP any Z-80 system. Cartridge driver controllers avail. 


List 
9MB $2898 
10MB $3398 
Quantity discounts available! 

S-100 CONTROLLER FOR PRIAM $693 


PRIAM 8" and 4" Winchester/tape subsystems avail, 
Wa carry the ІШІ lina of ADES disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 

Tha tollowing are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include CP/M 2.2. 
64K bytes dynamic RAM, Z-BOA 4mh CPU. We affer a full line of quality, 
tasted softwara. 


CCS 22104 w/tloppy controller, 1 serial port $1849 
CCS 300-7А w/1.2MB floppy drives, 2 serial, 2 parallel ports $1849 
CCS 400-1A w/10MB hard disc, 2 serial, 2 parallel ports $6999 
Optional CP/M for CCS 300, 400 (OASIS available) $150 
NNC BD w/1MB floppy drives, 2 serial, 3 parallel ports $3799 
NNC 80W w/.5MB floppy. 8.4MB hard disc, (DASIS optional) $5693 
ALTOS single and multi-user systems Scalt 
MORROW Decision 1, MICROSOFT basic, UNIX Seall 
TERMINALS 
TELEVIDEO 912 С $950 — $725 
920 C $1030 $789 
9506 $1195 5989 
SOROC 10 120 $995 $729 
10 140 $1395 $1149 
INTERTUBE 111 or EMULATOR (multi-terminal) $895 $799 
DEC ҰТ-100 $2050 $1575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! 


Call us for ALL your software needs 
SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS 
GIVEN SPECIAL CONSIDERATION. 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK^ MODEL Il 


ECECTRIC COMPANY 


мс СИН TED 


CUSTOM COMPUTER ROOM WIRING SINCE 1950 
97 Spring Street 
New York, N.Y. 10012 
Hours: 8AM-5:30PM (EST) Mon.-Fri. 


Сігсів 398 on Inquiry card. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


WASHINGTON COMPUTER SERVICES 
an affiliate o! ((( WASHINGTON )) est 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
ж (800) 221-5416% In N.Y. State and for 
technical information call 1-(212) 226-2121 


For fasi delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 2% 
cash discount. N.Y. residents add sales tax. 

Quantex is a trademark of North Atlantic Industries, Inc. 

Radio Shack? is a trademark of the Tandy Cop ИШЛЕ, | 


СР/МФ is a trademark of Digital Research C ЗЕ “% 
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wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted. 


Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 | 


Circle 292 on inquiry card. 


DISCOUNT 
PRICES 


CENTRONICS • СНОМЕМСО 
LEAR SIGLER * NORTH STAR 
DIABLO + HAZELTINE, ETC. 


• NEW, FULL WARRANTY 


e QUICK DELIVERY 


e Hundreds of Satisfied Customers 
|» Call for DISCOUNT Price List 


( JDGITAL DATA SYSTEMS,» 
, 1451 NW 65rh Avenue Pannen, Fe 33313 
(395) 792-3290 
OUR 8TH YEAR OF SERVICE 


Circle 112 on Inquiry card. 


only $750 
Assm., Tested 
& Burned-In 
for one week 


8' by 12 inches 

10 MHZ 8085 CPU 

64K RAM 

3 RS-232 channels 

8272 Floppy Disk Controller 
Handles Single Double Density 
One to Four Drives. 801R or 
8508. 


Documentation $15. 
CP/M Floppy Disk Operating System $150 
Check or Money Order 


autocontrol E 
TTE NENNEN 
11744 Westline Industrial Drive 
St. Louis, MO 63141 
(314) 432-1313 


Oircle 29 on Inquiry card. 


COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10* per word and are indexed for 
easy and fast localion. Subscription: 
$10 a year | 12 issues. Money back 
guarantee. Sample copy, $1.50. 
COMPUTER sSHHOPRDBEBR 
P.O. Box F-14 
Titusville, FL 32780 

(305) 269-3211 

MasterCard or VISA subscription orders only, 
са! TOLL FREE 1-800-528-6060 Ex. 184. 


Circle 75 on inquiry card. 
OR/MAT™ 


FORTH FORMAT 


A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

е АН cade 15 Forth-79 standard. Each tine of code is 

tully explained and llow-charted (Forth style} for 

easy Modification 

* This aditor works just like the popular word 

processors on tha markel except it is wrillen in high 

lavet forth and is confined to ihe 1024 byte boundary 

of a forth screen. 

® There are over 20 different commands for cursor 

positioning, text modification, tabs, relocating lines, 

spreading lines, and moving tines lo other screens 

а insert mode 15 loggled on and off for midstream 

insertions and delationg. Text ahead ol CP is moved 

fight during Insertion and laft during deletan if 

inser mode 15 on 

a Column position is displayed at all ines, 

а Bomb proof — all unused control codes аге 

tapped 

е Mus! be used wilh а CAT that has cursor 

addressing or with a memory mapped video 

e Send check or money order in ihe amount ol 

$50.00 and receive complete source code, 

flowcharts, documentation, and instructions for 

bringing up on your system. 


KV33 CORPORATION 
P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 


Circle 191 on inquiry card. 


AC-85 CPIM® SYSTEM 


Assm., Tested 
5 $2450 
for one week 
Featurea: 
е One board 8085 Computer 
2 - SABOOR* (1.2 megabytes) 
CB1OS Diskette 
[natalled and wired in а cabinet with 
P/S and Fan ready to plug-in 
Manual 


17%" М х 17" Dx 10° Н 
SYSTEM with 2 SABBOR (2.4 mbytes) 


$2750.00 


CP/M Floppy Disk Operating System $150 
Check or Money Order 


autocontrol BEI 
CE 


mit ORPFORATID 
11744 Westline Industrial Drive 
St. Louis, MO 63141 
(314) 432-1313 
* CP/M is а registered trademark of 
Digital Research, Enc. 


Circle 30 on inquiry card. 


FULL PERFORMANCE CP/M* computer 
$1995 list 


dealer-distributor discounts 


© 
ЖА Азра Computer, Inc. 
5215 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 438-3326 


"trademarks of Digital Research, Inc. 


Circle 14 on inquiry card. 


OAE's PP-Saries EPROM Programmers plu 
directly into any vacant EPROM socket an 
allow gau to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. Ali timing & control sequences are 
handled by the ) reoremmes Each unit in- 
cludes internal te DC switching regulator 
ZIF socket and 4 Н. ribbon cable terminated 
with a 24 pin plug. Programmers are available 
for ай EPROMs [rom 2708's thru 2532's. 


Oliver Advanced Engineering, Inc. 
676 W. Wilson Ava., Glendale, СА 91203 
(213) 240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 


Gircla 274 on inquiry card. 


DOT MATRIX PRINTER 
NOCBU ЕТ 
Friction and removable, variable Tractor 
NOW IN STOCK 
CALL FOR DISCOUNT PRICE 


MX-80 $499- Lower! Call 


NEW! Graphics ROM for МХ-80. CALLI 


We also stock direct connect cables for TAS-80, 
Apple, Atari, Pet or RS 232 


CALL 800-344-7493 
(209) 587-2888 (within СА) = 
es = 
inc. ; 


1125 Н. GOLDEN STATE 
TURLOCK, CA 95380 


Also in Stock 


Circle 203 on Inquiry card. 


ORDER BY PHONE 


COMPUTER STOP ud 


(213) 539-7670 PST 
2545 W. 237 51. Torrance, CA. 90505 TELEX: 678401 TAB IRIN 


LOWEST PRICES IN THE WEST.NORTH, SOUTH & EAST 
sif appia computer 1-800-421-1947 


APPLE jii OPTION А: ................ аа, 3850 
APPLE iff 96K 
Information Analyst Package 
12" B/W Monitor 

APPLE Jif OPTION B: .........................4350 
SAME AS OPTION A PLUS: 
DISK 1) for APPLE /!! 

APPLE Л OPTION С..........................4800 
SAME AS OPTION A PLUS: 


APPLE ][ Plus 
16K.......$1075 
48K.......51193| 


Disk][Drive .. $529 
with Controller & Dos. 3.3 


DISK П FOR APPLE fff PASCAL SYSTEM 
SILENTYPE Thermal Printer | $425 
` £-80 Softcard 
APPLE HARDWARE | 3299 
Parallel Printer Interface Card .,................160 
Communications Card ............. M: 195 MONITORS/DISPLAYS 
High Speed Serial Interface .................... 160 
Pascal Language System ......... TNT T EN. 425 Leedex Video 10012°.........................140 
Centronics Printer Interface.......... os ses N BUS E AI a 195 
Applesoft Firmware Card .,..,......... err M 160 KG-12C Green Phos. Мопййог................‹..275 
Integer Firmware Card ........................160 Sanyo 12" Green Phosphor, Monitor,............275 
Disk || with Controller DOS 3.3 ......... ——M МЕС 12” Green Phosphor. Monitor ...... —— 275 
Disk][only ......... iaa ик Еу acc ий 475 Sanyo 12" B/W Monitor..... T€ —— ‚.250 
-' ic Mp 2...,......................... 0 
PRINTERS 
OTHER HARDWARE 

Apple Silentype with Interface..................020 
Alf Music Synthesizer (3 Voice) ........ TT 0 IDS 445 (Paper Tiger) with Graphics..... —PÀ , 550 
BUE. ont iro PEE od tee vier mate ever ker ED IDS 460 with Graphics ............ — P ‚ 1049 
ABT Numeric Keypad .........................119 IDS 560 with Graphics 10).....................1199 
Місготодет |{ .............. Й РИ ..295 Centronics 737 ,............ EN. 
Аррів бібек .................... eee reat NEC Spinwriter (RO, бөлігі) . "қ. ,.2650 
Rom Plus with Keyboard Filter. SW E КК н AOR ae 175 
Introl/X-10 System ........... NOW. aa ..... ШІ 
жеме ЦИРК н oom 150 SOFTWARE 
DoubleVision 80 x 24 Video interface ............245 
CCS Arithmetic Processor ..................... 399 Loa p . . ce m 525 
CCS Paraltel Interface.........................19 Apple Post (Mailing List Program) ....... reserves +40 
18K Ram Card ....... АЛБАТЫ тес CE Easywriter Professional System ......... —— 
Microworks 08-65 Diglseclor . Bond v ira id s i 339 "Tl PIGBD ——P— 
SVA B inch Disk Controller . — MI _. DB Master Data Management ..................175 
BESIDE оь... акан ONE. м, ЖӘ” шека O 
CCS Synchronous Serial Interface ..... murs 119 SINTON. с.с... "T. 
CCS Asynchronous Serial Interface ......... .... 99 "Gn. osos cem cement mes сент ане е n 
Corvus 10 Meg. Hard DISK. ............ roses e Mee CCA Data Management System. Жы 80 
Corvus Constellation..... "——À 595 Full Screen Mapping for CCA DMS ,.............. 59 

Pascal Interactive Terminal Software (PITS) .......29 

MISCELLANEOUS/SUPPLIES Basic Interactive Terminal Software (BITS) ........29 

Data Capture .,,........... Pair bate Cape TR ,29 
16K RAM (200-250 М8).......................... 29 Data Factory DMS ......... TP TUS ТО 
Verbatium Datalife Diskette (Box of 10) ......... .-30 ЖимеВий?.,..,................. Mc PR » 90 
Dysan Diskettes (Box of5) ...................... 22 ОЕ TER RTT TTL T RERO TTE uno t EK 2. 120 
Apple Diskettes (Box оҒ10).,.................... 45 Magic Wand Word Processor (Needs 2-80 Softcard) 345 
Verbatim Diskette Boxes (Holds 50 Disks) .........18 Dow Jones Portfolio Емаіџаїог....,.......... (45 
Silentype Paper (Box of 10 гоіїз). ...,............. 40 ee ee OU Sc cR 


ORDERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA А MC credil card service charge ої 2%. 

Mall ardar may sand charge card number (include expiration date), cashier's check, monay order or personal check (allow 10 business days lo clear.) Please include a telephone 
number with ай orders. Forelgn orders (excluding Military PO's) add 10% for shipping. All funds musi be In U.S, dollars (letiers of cradit permitted). Shipping, Handling and in. 
surance In U.S, add 3% (minimum $4.00). California residenis add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders or open account [please send for 
written quotation). Al! equipment is subject to price change and availability. Equipment |8 new and сотрівіа with tha manufacturer warranty. We do nol guarantee merchantibility 


of producis sold. АН returned equipment is subject la в 15% rastocking fee. Wa ship most ordera within 2 days. 
WE ARE A MEMBER OF THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS TO: 


COMPUTER STOP, 2545 W. 237 St, TORRANCE, CA 90505 
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SAVE UP TO $459.00 NOW 
on TRS-80 Computers 


Now you can own a great little computer at a great big dis- 
count off the manufacturer's list price. For home or office use, 
the Radio Shack line of computers is first in quality, perfor- 
mance and price: 
e FREE SHIPPING in the 48 continental contigious states, 
A e NO SALES TAX collected on out-of-state orders. 

| Modelll  « CHARGE it with your MasterCard or Visa card. 
e CONVENIENT ORDERING Cal! us TOLL FREE. 


пшанишиига! | 
à 
1 [TIT] 


ініні 
14 #4 
Liy 25 


"ii 


Cashier's 
Charge Check Ог| CASH PRICE | 
Number Description List Price Ву Phone Money Order, YOU SAVE 


Radio Shack" TRS-80 Model 11 
26-4002 64K 1-Disk Model Il " . 3,899.00 3,579.30 3,440.00 459.00 
Radio Shack" TRS-80 Моде! 111 


26-1061 Model 111 4K Level-t 699.00 629.10 629.10 69.90 
26-1062 Model 111 36K 999.00 865.00 865.00 134.00 
26-1063 Model II! 32K 2,495.00 2,243.50 2,199.00 296.00 
Radio Shack* TRS-80 Color Computer 


26-3001 4K Color Computer 399.00 359.10 359.10, 39.90 
26-3002 16K Color Computer | 599.00 539.10 539.10 | 59.00 


Pan American Electronics 


CALL TOLL. FREE 800-531: -/466 * Texas & Principal Number 512/581 „2766 • e Telex 767339 
b Beat 18 e 1117 Conway Avenue е Mission, Texas 78572 , 
T 2i. t ‚ NEW BRANCH 

North," EEE 


FLOPPY DISK DRIVES SPECIAL SPECIALS {very limited supply) 
Qume ОТ-8 ................2.2/22.2....... JOD — 2/$1150 SBC 80/30 CPU card (used) 

Virtually the industry standard. High quality/reliabil- | SBC 604,.... | 
ity. Full featured, double-sided, double density. SBC 614............ 


Mitsubishi! Н! UDS 103.) modem card (used) 

Up & coming potential giant of the double sided/ | UDS 8014 dialer card (used) . , 

double density realm. al! used gear here comes with 90 day warranty. 
Shugart 851R Tandon double sided mini-floppy. —— MS à 
Double sided/double density Shugart compatible, double density. CRYSTALS ... most major values. Call for 

"йй tstentenceresentesserasense DSD — 2/$640 | case size, etc. 

Shugarl 800/801R $425 - 2/5820 SA400 mini-floppy. 35 track, double | $2.75/ea. ....... 25/$2.50....... 100/$2.20 
Siemens FDD100-8D$395 — 2/$755 density...................... $299 — 2/$525 3.57954/$.99 ea — 100/$.80 


"ob à э тоз d E 


| CONTROLLERS —— ы и he CONNECTORS... many types in stock, IDC, 
| Tarbell single density Кі... 5210 terme | etc. all connectors $3.00 ea. 50/$2.75 — 100/$2.50 

Tarbell single density A & T ет н а, — cali for particulars — 

oon ыа , TRAH- per t im Qume S/5 — Daisy Wheel Printer 

ppy controller ........... a Sprint CMG КО... е ее. ои $2699 | 
SPECIAL!! CCS 2422А floppy disk controller with CP/M version 2.2 $375 | sprint 5/55 RO 
i FLOPPY POWER CABLE KITS: | Sprint 5/45 KSR 

SUPPLY: Handles One drive $30 | Sprint 5/55 KSR . 
two units with the Forms Тгасїог............. pda o. r, 


greatest of ease. Pinfeed platen 


Includes all wire, Paper Guide ........ UEM ova PAR 
cable + connect- 


ors to hook up Paper Basket......... WES api Sdn iia 


d a - E 
most drive SY& | many print wheels, ribbons, & more availabte. 


Terms of sale: cash or checks, purchase orders from qualified firms and institutions. Minimum order $25. CA residents add 6% tax, Prices 
subject to change without notice. All goods subject to prior sale. Minumum shipping/handling charge $4.00. 


Electrolabs == 
POB 4436, Stanford, CA 94305 (415) 321-5601 
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MICROPROCESSOR SUPPORT I.C.’S 


2716 EPROM 1-9 ro. 2708 EPROM 3SUPPLY 2732 EPROM 1:9 108 

UP 

бен а до рда marc а. ieee засо 

MITSUBISHI 16.00 15.00 

MOTOROLA +5 7.00 6.00 | 1-24 25-99 100 & UP NEC 1600 1500 

NATIONAL +5 7.00 6.00 | 3.50 3.20 2.90 | 
Т! 3 Supply 7.50 6.00 


741.58 SPECIAL 


21141. STATIC НАМ 


16K x 1 DYNAMIC НАМ 


18175 75 
1Kx4 ii e ADR 5240 1.15 
NEC UPD 416С-2 200NS x 2 18241 1.15 
HITACHI 200NS 2.85 2.80 2.35 т = a5 

1-31 2.50 100-499 2.10 Î INTEL 200М8 300 285 270 | 
32-99 230 500&UP 1.90 ест КИН Bel [5245 1.95 


МЕС 250NS 


LS373 1.15 


8289 


ZBO-P10 6.00 4531 ' 74С925 7415107 7415244 1.00 
ZBOA-P10 7,10 4532 1.25 | 74LS00 35 | 7415109 „45 | 7415245 1.95 
28016 600 4539 99 | 741501 28 | 7415112 .49 | 7415247 1.10 
ZBOACTC 7,10 4543 1.99 | 741502 28 | 7405122 .55 | 7415248 1.10 
280-0МА 1850 4553 3.50 | 741503 28 | 7415122 1.19 | 7405249 1.69 
280А-ОМА 22.50 4555 35 | 741504 39 | 7415125 1.35 | 7415281 1.79 
280-510/0 18.50 4556 375 | 741505 28 | 7415126 .89 | 7415253 .98 
280А-510/0 22.50 4581 1.99 | 74LSOB 39 | 7405132 ,78 | 74LS257 598 
280-510/1 18.50 4582 1.01 | 741508 .39 | 7415135 .59 | 7415258 .9В 
2804-510/1 22.50 4584 55 | 741510 28 | 74145138 вз | 741.5259 2.95 
280-510/2 18.50 4585 99 | 741511 39 | 74165138 .89 | 74LS260 .69 
Z80A-810/2 22.50 4702 9.95 | 741512 39 | 7415145 1.25 | 7415261 2.49 
3206 3.95 74C00 39 | 7416513 47 | 74.5148 1.49 | 74LS266 ,59 
3242 10.00 74002 39 | 7405144 1.25 | 7415161 .79 | 7415273 1.75 
8156 11.25 74с04 39 | 741.515 39 | 7415153 .79 | 7418275 4.40 
8185 29.95 7ACOB 49 | 741520 26 | 7415165656 1.19 | 74158279 .59 
8185-2 39.95 74C10 49 | 74LS21 38 | 7415155 .99 | 7415283 1.10 
B202 45.00 74014 1.65 | 741522 ag | 74151567  .99 | 7415290 1.29 
8205 3.95 74С20 39 | 741526 39 | 7415158 ,75 | 7415293 1.95 
8212 2.00 74C30 39 | 741527 39 | 7416160 .98 | 7415295 1.10 
8214 3.95 74C32 (99 | 741528 39 | 7415761 1.15 | 741.5298 1.29 
8216 1.85 74C42 1.85 | 741530 26 | 74.5152 әв | 7415324 1.75 
8224 2.65 74CAB 2.39 | 741532 39 | 74Ls163 .98 | 7415347 1.95 
8226 1.85 74C73 85 | 741537 179 | 7415164 1.19 | 7415248 1.95 
8228 5.00 74C74 B5 | 741538 139 | 7405165 .89 | 7415352 1.65 
8238 6,45 74С85 2.49 | 741542 79 | 7415166 2.49 | 7415353 1,66 
8243 4.65 74CB9 4.95 | 74LS47 79 | 7415170 1.99 | 7415363 1.49 
B251A 5.55 74C90 1.88 ] 741548 73 | 741517: 89 | 7415365 .99 
8253 9.85 74C83 1.85 | 744551 28 | 7405174 „ээ | 7415366 99 
B255A 5.40 74C85 1.85 | 741554 35 | 7416175 75 | 7415367 .73 
B255A5 5.40 742107 1.19 | 741555 35 | 7465181 2.20 | 741523688 73 
8257 9.25 74С151 2.49 | 741573 45 | 7415190 1.15 | 7415373 1.15 
8257-5 8,25 742154 3.50 | 741574 59 | 7415191 1.15 | 7415374 2.75 
8259A 7.30 74C157 2.10 | 741575 68 | 7415192 В | 74LS375 .59 
8271 60.00 7AC160 2.39 | 74LS76 45 | 7418192 .98 | 74LS377 1.95 
8275 32.95 74C161 2.30 | 741578 (65 | 7415194 1.15 | 7415386 1.95 
8279 10.80 74C163 239 | 741583 99 | 741.5195 .95 | 74LS386 .65 
8279-5 10.80 740164 2.39 | 74Ls85 1.19 | 74LS196 .89 | 7415390 1.95 
В282 6,70 74C173 2.59 | 741586 45 | 74LS197 вә | 741539: 1.95 
8283 6.70 742174 2.75 [741590 .75 | 7415221 1.49 | 7415395 1.70 
8284 5.85 742175 2.75 | 741592 75 | 74.5240. . 115 | 7415399 2.95 
В286 6.70 740192 2.39 | 741593 35 | 7415241 115 | 7415422 2.95 
8287 5.70 74C193 2.39 | 741595 B8 | 7415242 1.95 | 7415668 1.75 
8288 74C195 2.39 | 741596 74LS243 1. 7415670 2. 


MINIMUM ORDER $10.00 
INCLUDE $3.00 FOR U.P.S. GROUND 
$4.00 FOR UPS BLUE or 1st CLASS MAIL 


Washington State Add 5.496 Sales Tax 
(800-426-2668) 


FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.'S 


HANLEY ENGINEERING 


(206) 643-0792 
13400 NORTHUP WAY #22 


BELLEVUE, WASHINGTON 98005 
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SUNNY LOW LOW COST 
POWER SUPPLIES 
FOR S-100, FLOPPY DISKS. 


S3 2 in 1 Unit for 5-100 and 
two В” or 5*4" Disk Drives It fits 
most Disk System Mainframes. 


KIT 1, 2 & 3 For s- 100 R3 For Three 8" or 
5'4" Disk Drives 


S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @ + B Vdc e - 9 Vac @ + 16 Yde B- 18 Vde @ + 28 Vdc SZEW *DxĦ 
KIT 1 15 CARDS SOURCE 18A 38A 25А CC. COM Se аж 
KIT 2 SYSTEM SOURCE 25A С cmm ЗА 3A pom 12" x 59" x 47%" 
KIT 3 ^ DISK SYSTEM 15A ТА 2А 2A 4A 14" x 6" x 4%" 


DISK DRIVE POWER SUPPLY "R3" REGULATED, OPEN FRAME, ASSY. & TESTED 


67.95 
SPECS + 5V (D 5A OVP, -5V @ 1А + 24V@ 5A, SHORTS PROTECT 2 SIZES AVAIL 119" (W) « &" (D) х 43а" (H), 2) 9° (W) x 47," (D) x 5ta” {Н} 
OPTION 1) REPLACE + 24V BY + 12V 2) FOR SIZE ! ONLY ADD + 12V @ 1А, AT AN ADDITIONAL $12 00 
IDEAL FOR THREE B' or 5% FLOPPY DISK DRIVES. SUCH AS SHUGART 801/851 SIEMANS FDD 100-8/200-8 OR 100-5 ETC 


DISK SYSTEM PWR SUPPLY “ӨЗ” OPEN FRAME, ASSY & TESTED. COMPACT SIZE. 10 (№) « 6 (D) x 57 (н) 92.95 


REGULATED OUTPUTS FOR DISK DRIVES «5V @ ЛА. 5V @ 1А «24v @ 4А (OR + 12V @ 4А) SHORTS PROTECT 

UNREGULATED OUTPUTS FOR S- 100 - BV @ 14A = 16V @ ЗА (ақпын, AO Ago ADS 

А COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTA LOTS & B" ог 51: DISK DRIVES 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM PRIMARY SECONDARY #1 SECONDARY 42 SECONDARY $3 SIZE W » Dx H 
110/120 2х В Vac, 15A 28 Vac, CT, 2.5A За” х 338" x Зи" 
110/120 2 х В Мас, 25А 26 Vac, СТ, З.5А З” x 4%" x Зм” 
110/120 2 х В Мас, 15А 28 Vac, СТ, 2.5А 334" x 4v" x Зм" 


110/120 2 x 8 Vac. BA 28 Vac, СТ, 1.5А Зз” x 358" x gw” 
110/120 2x8 Vac, ВА  28Vac, CT, 2A “го 


PRICE 


52.95 
59.95 
67.95 


PRICE 


21.95 
27.95 
29.95 
22.95 
14.95 


SHIPPING For each power supply $5.50 in 
Calif., $7.50 in other states, $14.00 in Canada. | 
For each Transformer $5 00 in all States, 
$10.00 in Canada. Calif. Residents add 696 
Sales Tax 


48 Vac, GT. 2А 
48 Vac. CT. 3A 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


MAILING ADDRESS: 
P.O. BOX 4296 


TORRANCE, CA 90510 


TELEX: 830-5010 
ANSWER BACK FOR TELEX SUNYCO TRUC 


SHIPPING ADDRESS: 
221291; S. VERMONT AVE | 
TORRANCE, CA 90502 


AUG. SPECIAL SALE 
ON PREPAID ORDERS 


(CHARGE CARDS AND COD UR PO ИОТ AVAILABLE ON THESE OFFERS) 


E77 


MICROCOMPUTER PRODUCTS 
amm] CALIFORNIA COMPUTER SYSTEMS 


S100 PRODUCTS 


CBIA 8080 PROCESSOR PCBD 832.95 MEM-3 KIT LESS RAM .. $89.95 


eee 


2032 32K STATIC RAM A & T. 


KIT % 


5155,95, A& T 


5215.95 


450 NSEC. $579.00, 300 NSEC..$585.00, 200 М5ЕС..5629.00 
2118 16K STATIC RAM A & T. 

450 NSEC..$285.00, 300 NSEC..$289.00, 200 NSEC..$329.00 
2085 64K DYNAMIC RAMA& T, . , . $54895 
2200 S-100 MAIN FRAM А&Т.. ............$37895 
2422 FLOPPY DISC WITH CP/M 2.2" .... .,.,.$329.95 
2802 6502 PROCESSOR A & T 

2810A 280 CPUA& T... 

2710A 4 SERIAL 1/OA& T ... ... 

27184 2 SERIAL, 2 PARALLEL A & T. . 

2720A 4 PARALLEL A & T. ж өнө 
PROTO BOARDS WW.. . $39.95, SOLDERTAIL 


$291.95 

. $305.95 
. $214.95 

. $2995 


(8-2 280 PROCESSOR BOARD 
KIT - $198.95, A&T 


МВІС 64 х (6 VIDEO, PCBD. . , 
КТ... 805395, AST 


WB2 64 x 16 meet PCBD , 
KIT 


. $175.95, A&T. .. 


¥83 80 CHARACTER VIDES 4MHZ 
KIT ‘ $345.95, A&T 


UPGRADE RAMS FOR У8-2 


104 2 PARALLEL, 2 SERIAL, PCBO 
KIT қ 9155.95, АВТ 


5269.95 


. 532.95 
$199.95 


. $32.95 
. $234.95 


$425.95 
$42.00 


| $32.95 
$194.95 


108-1 KIT . $99.95 


[WIM ine. WAMECO INL. 


BOARDS WITH MIKOS PARTS 


MEM-3 32K STATIC НАМ, PCBD. ...... 
KIT LESS RAM. ..$9595. A& T... 


CPU-2 280 PROCESSOR, PCBD. .. .. 
KIT LESS ROM., . $109.95, A & T 


EPM-2 16K/32K EPROM, PCBD. . 
KIT LESS ROM. . 565.95, A&T 


. . 936.95 
. $135.95 


-- .$32.95 
. $149.95 


532.95 
598.95 


APPLE PRODUCTS 

71144 12K ROMIPROM... „_. 
7424A CALENDAR/CLOCK......... . 
7440A PROGRAMMABLE TIMER. ‚ $98. KIT 
7410A A TO 0 CONVERTER . à 
7490A GPIB (IE 488) INTERFACE... ... . 
T7104 ASYNC SERIAL . 

77124 SYNC SERIAL. ce i 
ТИПА PARALLEL STANDARD. . m inet KIT 
17208 PARALLEL CENTRONICS . ...... ASIO SERIAL 1/0 
18118 ARITHMETIC PROCESSOR W/DISC. | $342.95 KIT n 
70116 ARITHMETIC PROCESSOR —— ‚ .$834295 APIO PARALLEL 10 


7500А WW BOARD.. ... —" ..$22.95 KIT (W/O CABLES) 567.95, AB T(W/O CABLES) 


LOERTAIL BOARD . - $23.95 
76304 SO Al OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES, | 


MIKOS 


MONDA'T-FRIDAY, ВОО TO Us 00, 1-00 TO &30 
THURSDAYS, 6:00 TO 6:00 P 


(415) 72B- 91 21 
Р.О. BOX 955 e EL GRANADA, CA 94018 
PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST 


Circle 244 on Inquiry card. 


PB-1 2708, 2716 PROGRAMMER BOARD. 
KIT 8135.95, A&T 
M-10 16K STATIC RAM, 
. $299.95, A&T $399.95 СеШ-1 8080 PROCESSOR, РСВ... 
APPLE PRODUCTS шиті санны інді 


A488 JEEE 488 INTERFACE `+ 989295 QNP-12 13 SLOT MOTHER BOARD, PCSO — . -$39.95 
AID Mdb — uua KT ., $9595. ART , 5135.95 


$126.95, A&T — OTHER WAMEGO PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 


FPB-1 FRONT PANEL, РСВО ~- ... 22.22. . 


. $48.50 
$185.95 KIT . $144.95, ABT , 


— " . . 5184.95 
529,95 
.-8128,95 


$87.95, АВТ ., $97.95 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED PARTS. KITS INCLUDE 
ALL PARTS USTED AS REQUIRED FOR THE COMPLETE KIT LESS PARTS LISTED 
ALL SOCKETS INCLUDED 


LARGE SELECTION OF L8 TTL AVAILABLE. 
PURCHASE £50.00 WORTH OF LS TTL AND GET 10% CREDIT 
TOWARD ADDITIONAL PURCHASES. PREPAID ORDERS ONLY 


‚ 587.95 


SOFTWARE 
2810 CP/M™MACAD ASSEMBLEA ON 015К.. .., 576.95 
2820 СРАМ" SYMBOLIC INSTRUCTION DEBUGGER. .. $64.25 
M MeL a LT 1 oli VISA or MASTERCHARGE Send account amber, interbarth number, вари 0100 dal 
Ha # , mier nul , EAD DI HM 
2640 CP/M" BACKGROUND PRINT UTILITY.., ... 542.95 anl tign уйли. Дрот. postage wik De 30005 Check or money Lum hh feq 
post pad in US Il you are nol à regular customer, please use Charge, cashier s theth ur 
posta) money arder Otherwise there will be a heir week delay lor checks 10 Clear (ай 
тезеги add f^y lax. Money Dack 3-day guarginer We cannot accepi returned ICs 
that have been soldered to. Preces subject to change witout notice $10 шит andes 


OTHER CCS PRODUCTS ARE AVAILABLE. $1.50 service charge sn әлігі ines Mus $10.00. 


CALL FOR PRIGE. 


SYSTEM H* 
SYSTEM He and SYSTEM+ 


и M Byte hard disk 

| MHz 2-804, 4 serial, 2 parallel 
j2K Aam useable per user 
AP/M multi-uxar DOS 

jackup: | MByte floppy 

soon Optional tape cartridge 


Lest Now Only 

'8 Н+ $12,750 $11,250 

‘S He? 13,250 11,750 

5 Нез 13,750 12,250 

'S H*á 14,250 12,750 
QT SYSTEM+ 


| MHZ 2-804, 2 serial, 2 parallel 

' 8" (lopples, doubie dens! 

MK Ват, EPROM monilor lor RS-232 
SPAM 2.2 

Jplional 6, В, or 12 slot motherboard 
Jplinnal single or double-sided lloppies 
Jurned їп—{ив add video terminal 


QT 
MINI- 
SYSTEM+ 


Above wilh S5" lioppies MIN|-SYSTEM+ |5%47) 


'S+S5(6) .... .. $3585 SYS*DSIBI ..,.. $4485 
'SeSS(8) . a... 3895 SY5-DS(B]...... 4595 
'"S«SS(12) .... 3795 SYS«DSI12)..... 4695 


3Ү545515) ...;, $2495 
SYS*SSIB) .. .2595 
5Ү8»55112) ...2595 


мсіні Oger; 2 Boxes of Diskettes Free wilh апу 
T Syslem* pr Mini-syslem* 


MSYTS«DS5) ... $2795 
MSYS*DSIB, .... 2885 


id 2 MBYTE 


LOPPY FOR 


APPLE ТТЕРІ 


* double density, double sided B" drives 

zübingi. power supply, cable, conirollàr 

305 3.3 compatible (Pascal and CP/M optional) 

‘his package is best, spec lar spec; price er price. 

ggested Lis)... $2550 Now Only ..,,.- $2050 

МЕ 5500 СРАМ Paich $75 Pascal Palch 578 
DIE 


JC- 88-2 02-80189, cab. ре, lan heen bee 51250 
JC-BB-22 2-Cuma ОТ-Е, cab., ps, fan ..,. 1676 
)C-BE-3 Cabinet, ps, fan, cables . ..,.. 325 
2 C- BB -4 Cabinet only Roa P ee CE ROM ee ее А EB 


ugar BOTR..... PEE WAR ТЕ» ERI Y Wb EO 
gee ج‎ с... 585 
50 


„=з = 


a Loe ee oe 
2) B-52..... bid »c 


eve dt pep ree Re vergar 


Pe E E a E a a EL 350 


ADES | 
S-100 ^. 
4ARD DISK ` 


RIAM 3350 B" Winchesler 

i1 MByte with CP/M 2.2 

With S-100 controller 

Tables, cabinei, power supply 


аз Цв, kk + $5195 Now 


QT SBC+2/4 
-100 Single Board Computer 


r-80A, 2 or 4 MHz, switch 
IK Hàm. 1 parallel, 1 serial 
:PROM monitor (specify) 
IMA, programmable timers 


м 550 Kit $185 


Ейететі $3850 


AST . $300 


MSYS-DS(12) .., 2895- 


QT 2-80 CPU 


a 2 or 4 MHz, switch 
e Monilor with jump 
s Sarial pari іс 9800 baug 


Brd 550 Kit $165 ART $225 
QT CLOCK/CALENDAR+ 
Apple, 5-100, TRS-80 
(Spacity} 


a Dale, month, yaar 

a Day of week, івир yaar 

¥ 24 hour сг AM-PM 

» 4 interrupt iniervals 

a Wilh soflware 

s Now wiih on-boerd battery 


S-100/Apple/TRS *&wbk€*tethn kan i bd 4 биа» LN A $150 


QT EXPANDABLE + REV Il 
5-100 64K Dynamic RAM 


82 or 4 MHz, switch 

s Bank switch, IEEE Standard 
+ On board таѓтехћ, 4 layer PC 
» Burned in, tested, 


ЕХР+16 . коео» 5298 ЕХРМЕ п йө (Ре ¢ $378 
EXP« 42 eee ЕЮ 339 EXP+64 4; ZEIT 409 
(Less $40—kit) 


QT ВАМ+16 
16К Static, 5-100 


s Bank switchable RAM 
е Thousands of happy cusiomers 


Brd 535 4MHzKirt, $180 4MHrAST. 5210 


QT 1/O+ 
S-100 4 Parallel, 2 Serial 


a On board crystal 

a Prog. baud 

a 18 prog. limers 

#6 level prag. interrupl 


Are — $7ü Kit, 5225 ААТ $375 


QT SILENCE+ 
5-100 Motherboards 


e Full ground shiate network 
a Specity board, kit, or assembled 


6-A ..,. $25 8-8 ,....327 12-B...;..... 0 
B-K - er. AD B-K ico. 88 12-Қ...,»..-.. 70 
B-A —— 7 8-A , — ТП 12-А,.... rae 30 


18-8 دقفا ودام‎ ety $50 22-В Ағаш фина ьа 575 
TEK we ona vate” 100 BBR Loe .... „„. 140 
1Е-А e$t pe) woah 140 22-4  Wardhsue*ibdus)»pu 180 


QT MAINFRAMES 


a 18A power supply. 5-109 

» Driva power supply 

» Specify motherboard alois 

а Specily 8", 5'4" or no floppy 


2-B" Floppy w/molherboard 

МЕВ- 6 abe ê kA eT ee te ere | 
MF&-8 sli» aya p 4 RU) oso eqq Quei ЛС Л ТН... 
MFE-12 к=) Ра реў ье бочи ода шаури де 8 675 
2-54" Floppy—w/Mothersoard 


LE ELA DE kid irr 
MFS-12 | 
Ми рро анис ілік: к 


ee ee ee eee eee et ee eee بت ل‎ ee | 5450 


BUR mecs а. ш ачаа ц вчея 500 
КЕМЕ; n ultus danni uw a Каваже ER | 600 


QT 
SINGLE 
8" CABINET 


в Accepls спе 8" floppy 

e Power supply. fan, AG I'ter 
s 117v AC/220v AC 

а Data cable, power cables 


оос» bbe Ranan 


soe $450 


Cee ee eS eee ee ee ейад аф ф wm т о §00 


"тетет he 


$175 


Pb rwae-n4R-k- 


QT S-100 
CARD 
CAGES 


æ B, B pr 12 slot 

e Accepts &Непсе + malhar 
2 Wilh card guides 

s Accepis 4" lan 

e Specify with mother, wilh tan 


8 Slot {Sw x 104d д В"һ) 
сс» 


lp н 


$24 اي بے کت bt mad‏ 


тәні teh eee эт % 


» aa cru dh | RA ساسم‎ я 
COEM 
СС+6М/Е Prd Po*edkpgetad к» | pe ваза vis 115 


8 Slot (Faw x 10'4d x B"hj 
ос» $-asmkuntitq: reyp ааты а 15 Йаа» nid 539 


CC'8M . — ++ E сӛзі ЕТ 93 
CG8M/F "TTEWENRTIPIITPENLPTTT əчвцчачеаефініеіфе 134 


12 Slol (114w x 10d x В" 


aa 


= 561 
"*»a3g8r inet phat eiatwee н йя tee +14 


CC+t2M/sF -Pheuduwecmbdfdtubsrwusmqetirarpsohidi(enmw 148 


iuwktteTh fer o} 


XYMEC 
HY-Q 1000 i 
Daisywheel Printer/Typewriter 


е Bold, underline, reverse, right justify, center 
s 10, 12 and 15 pitch 

e Aulomalic error correcilon 

e 15 character dispiay 

e Fani, nationwide service 


Save $400 
Parallel 56062 PA C48 ате ер кїй тч» ъй RB ез 82450 
RS-232. Meee ee а Re ETE eH е ъФЯ TERA 2675 
IEEE-488 ТЕРІНІ 4 зак | фк -2 41. bee he 2525 
ТОДОР vare 82-44 oan e 225 
STARWRITER 

25CPS 


в Dalsywheel priniar, Centranics parallel 
interface 

» Sama as Visia У-200 

* Nalionwide service 


Suggested List 51695 Now Only, $1550 


SAVE $345 


IDS PAPER TIGERS 


#4445 чта ERRORS ИИК eRe ae $710 
44606 eRe ER ee ЯМ аш ТТГ EIS it 
Lise БЕСЕ phe ee cc a eg uy 1300 


(EEES ELETE Rd 


NEC SPINWRITER 55CPS 


в Recalve only, serial inlertace 
Only .. sat eh te tbh ee tage вене еван s) DEM 


we" ADDS VIEWPOINT 
Smart CRT Terminal 


в B) х 24 
а Dalachahbie keyhoard 


The Best for Less... s. eet ee ew wera 5650 


SD SYSTEMS 
20%+ 
Discount on 
A&T 
АН SO багла available. 
38007 2-80 Starter Воагд.,............... $424 
38013 “08-8024 (B0 Ні).................. 404 
38020 Expandoram 1І-1БК ,,,.,..... ..,310 
38023 — Expandoram ІІ-84К ,......;;,.,.... 370 
38025 РНОМ ү: Ж КИН T rere УЙ 248 
38059 Varsalloppy 11 (85-232) ,.,,........ 400 
38080 — Versalloppy (1 (08-8024), ......... 400 
38061 SBC-200 (ҰОВ-8024). rem ere тұз 376 
48062 SBC-200 [RE-232] ,,............... ATO 


Сай for kil, sofiware, and cable prices. 


CALIFORNIA 


COMPUTER SYSTEMS [i 
==] 


15% Digcounk 
Ali CCS items avaitabin 


5-10) 

20324 32K Static - 2 MHZ a.s ......., 5561 
20328 32K Static - 4 MHz..,,.. Freri |) Bát 
21 16A ТЕК Static = 2 MHz... кж Фаьй а A 29? 
21168 16K Stetic = 4 МН. „аини Ring 331 
2200А Mainlframg. .:...:.......--:. .. JBO 
22104 Syslem...., — — Me ОО 
24224 Floppy Controller... РАХ ві пин р ag 
27 104 4-Port Serial.. bag ЖАНАТ 
APPLE 

T1144 12K ROM/PROM Board .. i. 568 
7440А Programmable Тітег ......1....... OF 
7470A A/O Converter... iesu sane] 
7490А GPIB ТЕЕЕ-488...,..;..:....... 255 
FIONA Wire Wrap Board ....,.. FE AC Ь 20 
7510A Solder Tail Board .............. 21 
T920A Extender Всагб.....,,...-.-..»... 28 
TTIGA Sertal Asynch Board parere -a sa 138 
7?7T28A Centronics Paralia! ВФ,,......... 105 
?B11BH Arilh Processor ~ діви. . «ria sc 355 
78110 Arith Processor = ROM... TT 355 


TELETEK 


ЕОС-1 Single Soard Camputar....-11... . $685 
FOC-2 Double Density Controller ,......... 325 


INTEGRATED CIRCUITS 


4116 (20078) .... $2.00 B257........... 17.85 
2114 {450ns} -i -e 00 8295 RAERNSZZLINEE 18.50 
2708 Re ИШ М014411........ 11.00 
2716 (5У) EIEEEI) ..5.50 14411XIBl ЕЛЕР 4.88 
2716 (5-120) ......800 177180) ...- ,.. 2405 
io ева ва 3.00 1781A01 . .,.... 37.65 
4164 (200ла) .... 25 00 82280.............7.85 
2-ВОА........ "i 12 .55 NBT26 ana э» каша wel 
5080А.....,.......3.80 1488...... _....1.25 
8085A......,.... 2000 1488..... ,......,125 
aed фанти во 0 03242 OI. PA bea 19.15 
ТМ539900........ 29.95 TMS5501........ 1800 
КЕТЕ... онь 008000 ТЯ 16028 ..,,......4.50 
8214 ,,,.;...... 8.50 BBASP.. wpe. 2200 


B228 ,.-.. oe юч ,9.0Q ibo a 18,85 
B238 ..... „ «заа « «5.00 DP8304BN TET lh) 
8251 LETE TEE LD wif 00 
CABLES 
К5-222- male/maje - 9 ft, ., -rras 924.00 
RS-232 - male/male -- 18 ft. ңеедзуі = 41 o 29.00 
RS-232 - male/female -9І....,;. ........ 8200 
Floppy- 
Data- 
Card Edge 
Type SD • Jade 
CSC-34-1 Single, тіп! 4 латифи gee шайық $24.00 
DS5C-3-3 Dua, Mini , , ажалы а жені n 
Пас-34-4 Әина, Міпі nd horum mu елш wem P Rn 
DSCGC-50-1 Single, p" АТА Е .24, 00) 
OSC-50-2 Dual, B"., талан шанаға сан RTI (1 
OSC-50-4 Bund, B^ russe uaa mau wey 90:00 
Floppy-Data-Pin Type 
CCS = Tarbell • Teletek 
DSP-34-1 Singte, Min! ,. Á +» 524.00 
DSP-34-2 Dual, Minl.... фаре рэле vo 29.00 
OSF-34-4 Quad, Мійі....644..... 3400 
DSP-50-1 Singla, 8",|;,......-..,.. 124.00 
DSP-50-2 Dual, B" s. PE E CRETEIL аж 29,00 
DSP-50-4 Quad. 8" ау ое вна АН DU 
8" Flopey-DC Power 
FDC-B 24" long  ... neues РІН 
ISOBAR 
Surge Ге 
Suppressor/ f x 
4 
Power Strip 


4 4 recapiacle, 15A 
ІВАН4-8 Leo ee ee аера а wm mm л pe 


CONNECTORS 


IDD-25P кик MAN: $8.25 0825C na FER I £1.80 
IOD-25S PETI "EET etl Fo 108-20 ,,..,, ч «2,75 
CEC-34 бағананы а ПЕ ІГ5-26,.,.........2,50 
СЕС-50 teda "Em E IDS8-34 ...,.... TERM P 
DB25P ..,...5 «d. 90 ID5-50,... ээ у» ..8,50 
ОВ285..,.........4.60 


ZIP DIP SOCKETS 


ZIP-18 Teer Re Wee eT —— eda Аы 
Z|P-24 талак» кин WHY кал аа Йй т акк кайн c. 
ZIP-40 Me Pe ——— ÉPr— MR ЙИШ 


$59.95 


Apple is a trademark of Apple Computer, Inc. 


BISON 
PRODUCTS 


СРАМ and MP/M are trademarks of Digitali Research. ТН8-80 is a trademark of Radio Shack. 


MAIL ORDER: РО Box Q, Sherman Oaks, CA 91423 
RETAIL: 15620 S. Inglewood Ave., Lawndale, California 90260 


(213) 970-1476 (800) 421-5150 
TERMS OF SALE: Cash, checks, credit cards, C.O,D. Callf. residents add 6% sales tax. 


Circle 35 on inquiry card. 


WRITE YOUR OWN 
COMPILERS IN PL/C 


РИС {Programming Lan rmt ti is 
the Implementation a BNF auparset as а 
hig Havel programming languaga. 


Our 280 version runs on a 32K CP/M systam 
and generatas TDL-format assembler coda. 


Tha РІС Compiler, Runtime Library, and 
Compiler Source Сода are shipped on an 
ІВМ-3740 format, CP/M compatible diskette. 
А licensa agreament must ba completad. 
е single-CPU license faes ara aa 
ollowa: 


$1000 — РИС Complier, Runtims Library, 
Compiler PL/C Source, and 
РИС Source Code for a РИС 
Compilar Version which pro- 
duces PROCESSOR-INOEPEN- 
DENT macro sourca. 


$5000 — As above, plus commented Assem- 
bler Source Code for the Complier 
and Runtima Library. 


A PLAC information package lë available lor $25 


MAD Systems, inc. 
Box 147, Spring Valley, MN 55975 


Circle 259 on Inquiry card. 


os та 


Agfa sw V >. 
Loaded SS 5 Фф 


Cassettes 
and тше Boxes 
Or 
Software Producers 
& Duplicators 


Ask for our Catalog 


312/298-5300 


1233 Rand Road » Des Plaines IL 60016 


Circle 311 on Inquiry card. 


4 
(ЕЗІ оом 


16K DYNAMIC RAM SET 
8Chipsfor $15.95 
LIMITED SUPPLY 


Thase prime 4116's became available when a 
major corporation implamented a design change 
with several thousand in siock. These parts тегі 


а! the rigorous quality standards ol ona of 
America's тов! respected manutacturers and 
are fully guaranteed. 


DO NOT DELAY 


— Expand your compuler memory while 
supply lasis. 
— Club and Quantity discounts available. 
— Same day mailing when payment made 
with monay order or cashier's check, 
Russo 
Р.О. Box 546 


Fox Lake, IL. 60020 


— Include malling address and $2.00 par sat 
for shipping and handling. 


Circle 337 on inquiry card. 


TRS-80 "EPROM 
PROGRAMMER 


08/16 (bare board) 30.95 
16/32 v " 30.50 
16/2532 ^" " 30.50 


S100 8088 44.95 


S100 Programmer 44.95. 


*TRS-80 is a trademark of the Tandy Carp. 


JW S ENGINEERING 
Box 67 
Lebanon, NJ 08833 


Circle 186 on Inquiry card. 


floppy disks. 
100% CERTIFIED AND TESTED 
PREMIUM QUALITY 


ө) BASF 


immediate off the shell delivery, . опе box or 
quantity orders welcome. 


SAVE т 40% 


WE PAY SHIPPING! 


CALL OUR ORDER DESK NOW! 


Western States: Los Angeles .. (213) 469-9661 
Phoenix stere (602) 277-5766 


Central States: Dallas (214) 988-1885 
All Others: *"&é$BÓb- 4524 a^5*- (806) 985-9824 
MASTERCARD — VISA — C.O.D. 


NATIONAL DATA SUPPLIES. INC. 


Circle 264 on Inquiry card. 


Convert your TRS-80 into а 
DEVELOPMENT SYSTEM 


7-80 In-Circuit E 


emulation and 
ЕРНОМ/ЕЕРНОМ 
programming in 

a single compact 
unit. 


Debug stand-alone 


systems with | 
program in | / 
TRS-80 RAM, ! ' 

then copy working program into PROM. 


Only $329 including personality module 
for 2715, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. 


ORION INSTRUMENTS 
172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Сігсів 285 on inquiry card. 


CROMEMCO 
USERS 


PMSI INTRODUCES 


A ымш Веды {л Мәрт ОЗ ТА БОЕ SMALL 
А415 АО бууы ғ 


BANKKEEPING * REPORTER 


FOR - Offers Currant Cash Flow Anab and Complete 
SMALL Риши! газ Penre for Bach Mob nad 
BUSINERS Yew To Date 
Adapt Ие to All Types of Витина. Fwa Ponerty 
Margaret and inyestereumta 


FORM Provides a regue Ващреї Cor Faty 
INDIVIDU&LS Eapenditures for Current Marin and Year To Gate 
бшің ні a Monthly Recap of Toa Doductible Lrers n Viel a a 
Complete Latro ol AU Так Deroepble Harms Ки phe Entire Vea 
ÁVAILABLE FOR COOS - or CROMIX « FOR FLOPPY 
OR HARD DAVE SYSTEMS 


Perfect Pachege tor CPA's, Bookkeeping Gereicam 
Service Bureaus, Sanka and Sacirnga/Loaos 


MLS) FOR DES. БО» уч АРД FACRADES IH CMEC USIRE 


PRACTICAL MANAGEMENT SYSTEMS, WIC 
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DEALER DISCOUNTS AVAILABLE —— 
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Circle 313 on Inquiry card, 


Attention "Electric Pencil 1" users 


Introducing — 
ZIP 


Mail list program. Searches for specific zip 
codes and zip sorts mailing lists on multiple 
disc files. Prints 1" x 3.5" labels. Designed to 
work on files created with "Electric Pencil 1" 
on single density drives, 8080 or 2-80 based 
computers. Very simple operation. Practically 
no list formatting required. Price: $100. 
Supplied on 5'A" single density disc. 


FRYE 


BOX 23391 е TIGARD, OREGON 97221 е U.S.A 


(503) 620-2722 


Circle 142 on Inquiry card. 


database manager 
for TRS-80 Model | 


s CHEATE random access disk files 
15 fialds or 255 bytes/record 
Files can span 4 disk drives 
Password protected file access 

• Database DIRECTORY displays all 
usar filas and their attributes 

* Powerful TRANSACTIONS — add, 
edit, read, delete & list records 
Efficient binary tree sorts 

e Sophisticated QUERY with multi- 
key relational & logical operations 

* REPORT formatter requires only 
far user to select desired fields 
Automatic sub & grand totals 
May he used with lower case 

s Entirely MENU DRIVEN operation 

e Extensive error Erapping routines 

а User oriented instruction manual 

а Requires Зек —2 disk drives 


Introductory price 559 95 


Visa and MasterCard accapted 


mentor software 


816 McLane Ave = Morgantown, WV 26505 
Tandy Corp, Teademark 


Circle 216 on Inquiry card. 


Now you can have 
unlimited speech 
for your computer! 


ттин a 


JBE's Speech Syn- 
thesizers use the 
Votrax? SC-01 
Phoneme Synthe- 
sizer chip. The SC-01 
phoneticaiiy syn- 
thesizas continuous 
speech of unlimited 
vocabulary. The 
SO-01 contains 64 
different phonemes 
and 4 levels of inilagi 
tlon accessed by an& 
bit code. |t requires 
10 Bytes/geac. for cOn- 
tinuous speach, Both 
Boards have an audio 
amp for direct со 
nection to an 89 


PARALLEL INPUT 


speaker, 
Documentation Includes pre 
grams, a phoneme chart lk IT of 
coded words to halp you q 4 
Documentation for the Ар П® Speech 
Synthesizer includes a digK with many user 
programa. 


“Because of tha ПСЕ I 

this tima, It will De Amo Фарагата 

way, as the prida goss 45 

the savings on directly te^ 

81-088 Apple il? Spegdh 
Synthesizer 


81-120 Parallel inp 
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| ІШІП ІІІ 
«ВЕ EPROM Expander for the Apple I! holds 
six 5 volt 2716s for a total of 12K bytes of 
ROM, This board takes the place of the on 
board ROM |n the Apple. It Is software 
switchable by the same technique used by 
the Apple® Il firmware card. Solder jumpers 
are for reset to the Аррів ROM or 2716s on 
the card. (EPROMs available separately}. 
Use JBE EPROM programmer and parraliel 
ШО carde to program your EPROMS. 


81-0B5K КІ 
81-085A  Assm. 
81-0858 Bare Board 


$49.95 
$59.95 
$39.95 
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JBÉ's 7 34" x 11 М" 6502 basa Microcom- 
puter has the capacity for 18K of EPROM, 4K 
of RAM, 8 Paralle! Ports and 1 Serlal Port. 
Monitor and Tiny Basic are also avaliable. 
The fulty populated version inciudes:* 


e 16502 CPU 

« 46522 VIA (8 Parallel HO Forts) 

« 1AY5-1013 (Serial HO Porta) 

* 82114 RAM (4K) , 
e 22716 EPROM (monitor & tiny basic) 


The partially populated version Includes: 
e 16602 CPU 


© 18522 VIA (2 Parallel I/O Porte) 
« 1 АҮ5-1013 (бапа! O Port) 
« 22114 RAM (1) 


e 12718 EPROM (with monitor) 


Both versions Include sockets for 27168 or _ 
27325, 818 pinacckstsforliO Intarasingatd Р 


a 0825 connector far RA232. 


All address and data lines, power supply, 
RADY, Interrupts, DMA, phase 1 & phase 2 
clock, RAV, past and NMI & IRQ are braught 
off the board to iw 50 ріп edge connector, 


(similar tose Apple 1 bus) 
This боз fepiures power an rese! and 
renim 


cassette 
(Пав 8 Brogramming 


Documentatie 
manual & Complaété 86е. for the 8522 VIA. 
Algo included Is doc, for Interfacing with JBE 
A-D & D-A Converter, Solld State Switches, 
EPROM Programmer & Parallel Input Speach 
Synthesizer, 


81-030C Fully Populated JBE | $348.95 
B1-030M Partlaily Populated 

JBE 1 $248.95 
B1-030B Bare Board JBE 1 

(Doc.Incl.) $ 80.95 
2716 EPROM (with monitor) $ 19.85 
2716 EPROM (with tiny basic} $ 19.05 


igh JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING » Р.О. BOX 338 
REDWOOD CITY, СА 84064 • ADD SALES ТАХ IN CALIFORNIA а ADD 5% SHIPPING & HANDLING 


(415) 367-1137 


||| SPEECH SYNTHESIZERS JBE | MICROCOMPUTER | A TO D CONVERTER 


JBE’s 18 channel A-D Converter plugs inte 
your Apple ІР Computer. it uses an 
ADCOB17 which Incorporates a 16 channel 
multiplexer and an 8 bit A-D Converter. The 16 
Inputs are high impedance and the voltage 
range le 0 to Б volts. Conversion time ls «100 
usec. The resolution la 8 bits or 256 steps, 
linsarity Із + 7% step. Two 16 ріп DIP sockets 
are used for Input, GND & reference voltage 
connections. There are 3 single blt TTL In- 
Weputs. Doc. Includes sampla program. 


HB Bare Board 529.85 
. 3 $68.86 
Абат. & Tested $80.95 


| ПОЕ TIME CLOCK 


D 


E's Real Time Clock Сага for the Apple 119 
computer Пав aytomatic leap year catcula- 
Aon monin & dale and can time down to .1 

sec. It uges an ММ58174 Real Time Clock 

Обр, has it erupt capability and has 
ime inrvals of 60 sac, 5 sac & .5 

uc, Еп Оп Hoard 2716 holds B user programs 

Wr ch gre ЖМНОЙ selectable. A 22788 Hz 

oy ial lái цы | f'&áüguracy. On board battery 
Will Keep Correct time for up to one year. 

| ante бог $ 38.85 
2 $ 89.95 
$118.85 
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This board looks ІІКе RAM to the Apple® |! 
and ilke an EPROM to the computer being 
programmed. It features 2K or 4K of RAM and 
emulates a 2718 or 2732. A 24 pin ribbon cable 
connects the computer being programmed to 
the EPROM sub. board. Documentation in- 
cludes disk with basic & pascal utility 
routines Including save, write, CMP, error 
checking. Complete Source Code User 
Manual! also Included. This board allows you 
to test programs without burning your 
EPROM. Three control Iines from the board 
are used to control the computer being pro- 
grammed (resat etc.) 


81-070K2 Kit -2K RAM $148.95 
81-070K4 Kit -4K RAM 9159.85 
81-070A2 Assm. -2K RAM $158.95 
81-070A4 Assam. -AK RAM $188.85 
Ribbon Cable with Connectors $ 8.65 


10% OUTSIDE U.S.A. 


BYTE August 1981 
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rs : 


$10* MIN. ORDER HANDLEJSHIP 55% 


UPS ANYWHERE IN CONTINENTAL U.S. 
(т) UHF VARACTOR-TUNER, Channels 14-83 
tunable 170 = 75 ohms. Power бап 10-20 4592295 


тах  Complele қи schematic and tech dala 
Brand new - surplu 
(2) NICAD 5 AA BATTERY PACK in shrink tube $595 
with solder tabs. Brand new - surplus. 
(3) CABLE TV CONVERTER. For conversion to mid- $ 
band and prone Cable stations. Brand new 3495 
and лы 
D NAME POWER SUPPLIES +5¥/6A. 
Yaa паде e adjustable and ІС regulated. Ideal 1929395 
. computer-based instruments, atc. use. 
см0 new - surplus 
(5) MOOULATOR. Video and sound input with 75$4 R95 
ohms ouipul. Switchable 10 channels 3 or 4. 16 
Shlelded casa. Brand new - surplus. 
ELECTRONICS INC. (714) 527-2 
9533 VALLEY VIEW, ЗА A A 90630 Pp 
Pay by CHECK, М.О. VISA, МО. C.O.D. 


Circle 341 on inquiry card. 


PB اا‎ (ӘШІЗІТІНІШЕІМІТІОІНІ5) as 


EVERY DAY'S А SALE DAY AT 
PASSWORD DISTRIBUTORS 
PASS THE WORD! 


EXTENDED ONE YEAR WARRANTY 


(сыпа "€ рат ғағилат? FAQS HUME 


айтта СЕНТИАЕТ AVAILABLE FOE GANTAL, GALUCTIIE ат Hii OG n" | 


ACEESEÉRINE ATAILABLE = їйї. POR PAKEA "Im 


TELETEK ! FDC ) CPU 


EXTENDED OWE YEAR WARRANTY 
P] SPECIALIZED BOARD CONFIGURATION 80.00 E 


асымыз ERTEMPNVE домысат ін meres 


EXTENDED € ONE VEAR WARRANTY 


CABLES: PARALLEL, SERIAL, 8" А 
5'" FLAT CABLES 


STANDARD ЕТМ 


QUANTITY DISCOUNTS! 
IMMEDIATE DELIVERY! 


TEAS FINA, матайт сизле, са ЕС up буйн 
чыт CROC? él NATALIE 


АКТЫ (өсіне HABES ача мі кч № àà, ORDERS 
GIVE US А CALL AT: (408) 425-6411 


шшер aiwODOM ni». апаат (5 "ния 100711 TI ire 


n mm imm DE SITIAJEJEIT] m N 
А UI. NGA ОРОП ME. 


Circle 301 on Inquiry card. 


ATARI OWNERS 


Parallel Printer Interface 
for the ATARI 800 


connects to controller jacks 3 and 4 
works with BASIC/DOS/ ASSEMBLER 
FOUR printer connectors avallatle: 
ТНЕМООСМ 100,200 ABP-1 
АТАН! 825: CENTRONICS 7307737 ABP-2 
EPSON MX BO; MX 706 other 36 ріл” ABP-3 
‘Firs all other parallel Centronics plus 
Okidata, Anadex, Base 2 Microtek, etc. 
1.0.5 PAPER TIGER 440/445. ABP.4 


$69 „95 Б% СА sales tax 


medar by part number M C,/VISA accepted 


GRAPHICS PRINTING SOFT WARE & 
ATARI 400 printer interfaces also available 


To order toll free 1-B00-344-7493 
{ га СА сай (209) 567-2888 
AMACROTRONICS, inc. . е 


1125 Pj x aç rp Hd 
MP ь рабу a^ ilc a 


Circle 204 on inquiry card, 


SSS 
EAST COAST 


COMPUTERS 
22 ELM ST. WOBURN, MA 40804 


617-935-9309 


VERBATIM 5" DISKETTES .... .. .. 25.00 
MEMOREX 5" DISKETTES ...,..,.. 2400 
SCOTCH 8" DISKETTES .....,. ...27.00 
PEASTIC БОЖ,.,,.............. . , 3.00 
LEEDEX MONITOR. .,... ... .12900 
16K MEMORY КЇТ... 
р-САТМОПЕМ.......... ..... 

ATARI 400. 

МХ-80....... УС 3 
MICROSOFT 7. 80 CARD. eno. = 289.00 
MICROSOFT RAM CARD.. .. . 169.00 


TERMS. MASTERCHARGE, VISA, 
CHECK, MONEY ORDER, 
U.S. FUNOS ONLY. MASS. RESIDENTS 
ADD SALES TAX. THE ABOVE PRICES 
DO NOT INCLUDE SHIPPING, 


Circle 126 on Inquiry card. 


FULLY 
AUTOMATED 
BARCHARTS 


Use the TBAR program with your 
CP/M system and Diablo printer to 
produce bs automated bar- 
charts. Produce professional 
quallty charts in two colors with 
many special symbols and 
features. 


3? F M A M J 
| BEGIN »| Wcontract Award ж” 
| PHASE 1 | =a uni E 
| PHASE 2 | Em A 


Price: $175.00 


JMCA Software, Inc. 
4717 University Dr., NW 
Suite 106 
Huntsville, AL 35805 


Circle 185 on inquiry card. 


8035/9 BOARDS 


CPU 1K RAM, 40 1/0 lines 
Parallel О 2 8255s, 70 mil line drivers 
Serial 1/0 3 82516, RS 232C interface 
A/D-D/A B/1 channel 
All boards 4x7, 86 pin edge connector 
Assembled - $125 Bare - 520 
Hardware & Software Tools available 
Make check payable to: 
SKP ELECTRONICS 
2211 Caper Tree Dr. 
Tustin, CA 92680 
(714) 832-1732 

California residents add 6% sales tax 
Ріваѕе add $3.00 for shipping and handting 
COD charges ахіга 


Circle 348 on Inquiry card. 


Cime Machine II 


FOR YOUR 


*435 Ано CALENDAR 


Introducing an Intelligent real lime clock 
and calendar peripheral for the Apple 11“ 


e Raad and set lime routines in 2K EPROM driver, 

е Counts seconds, minutes, hours, days, days of 
week, month and years. 

e Six date Jormats including: 12-JLN- 1981 

е Two interrupt programs in EPROM, 

e Nicad battery and applications diskette. 

ә Basic, Pascal, and Machina language 
compatable. 


FOR FREE BROCHURE CALL (801) 486-4839 


гатып із? 


The COMPUTER POCHA 
1879 South Main Street 
Бал Lathe Сау. Шат 54115 
- (BOT) 485-4010 
“TRADEMARK OF, APPLE COMPUTER CONPORATION 


Circle 94 on inquiry card. 


Heath/Zenith 89 Users 
16K MEMORY EXPANSION CARD 
i to make a 

H/289 a 64K 

machine. 

Assembled 

and Tested 


$100.00 
COMPUTER TABLES 


60 x 28 x 28 
$186.40 
48 x 28 x 28 
$162.40 
Shelves Available 
PRINTER STAND $75.00 


SECURED COMPUTER SYSTEMS 
|12011 Aciare St. 9 Cerritos, СА 90701 
(213) 924-6741 Shipping not included 


Circle 343 on inquiry card. 


DATAPOINT 


| 1134 Diskette Systems 


16k Processor with Faur Cisketies 
{1 AMegobyte). 80 CPS Mairlx 
Printer. Natlonwide maintenance 
ovallable, 


$2,645 


SOFTWARE AVAILABLE 

DISK OPERATING SYSTEM 

SORT UTILITY 

ISAM UTILITY 

ALSO AVAILABLE FOR $250 EACH. 

A/P, A/R, GENERAL LEDGER, PAYROLL, TIME 
ACCOUNTING, AND IN VENTORY 


AMERICAN COMPUTER EXCHANGE 
100 N. MAIN ST. BOX 52 
CHAGRIN FALLS, OH 44022 
216-247-2100 


Circle 17 on Inquiry card. 


MIPLOT Intelligent Plotter 
hy Watanabe — (Digiplot) 


THE STAR MODEM 


From Livermore Data Systems 


Н5232 MODEM SALE $128 
, IEEE 488 MODEM SALE $199 
| RS232 CCITT $170 
IEEE 488 CCITT $280 


STAR Modem is the price performance leader with a full 
2 YEAR FACTORY WARRANTY. 


Has all intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands 
Solid and broken lines can be specified. Character gen- 
erator for alpha, numeric, and symbols. Characters canbe 
rotated in 4 orientations, and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interface, 11 x 17 paper. 


SPECIALS 


EPSON MX-80 Printer 
EPSON MX-80 F/T Printer 
EPSON MX-70 Printer 
EPSON MX-100 Printer 
Centronics 739 Printer 
STARWAITER Daisy Wheel Printer 
Leedex Video 100 12" Мотісг 
ZENITH DATA SYSTEMS 

219 Video Terminal 

289 with 48K 

Extra 16K RAM 

2-47 Dual B" Drive 


SYM-1 
SYM BAS-1 BASIC or RAE-1/2 Assembler 
КТМ-2/80 Synertek Video Board 


DISK 
SPECIALS 


10/2.85 50/2.75 100/2.55 
SCOTCH (3M) 8” 10/2,80 50/2.80 100/2.70 
Verbatim 5%" 10/2.45 50/240 100/235 

(add 1.00 for 5%" Verbatim plastic storage box) 
Verbatim" Dbl. Dens, 10/345 50/3.35 100/3.25 
BASF 5%” 10/240 20/235 100/2.30 
WRITE for prices оп WABASH Disks 


REVERSAL (Spracklen) 32K Apple 
Super FORTH 48K Apple 

Energy Miser for PET, Apple, or Zenith 
Data Manager (Lulus) 24K Apple 
Histo-Graph (Boyd) 48K Арріе 
Dala-Graph (Boyd) 48K Apple 

Apple 11 User's Guide (Osborne) 
Introduction to Pascal (Sybex) 

Pascal Handbook (Sybex) 

Graphics Cookbook for Apple 

Musical Applications of Micros (Chamberlin) 
Basc FORTRAN (Coan) 


KMMM Pascal for PET $75 
Subset of standard Pascal with true machine language 
translator for faster execution 16K with tape or disk 


EARL for PET (disk file based) $65 


Editor. Assembler, Relocator Linker to generate relocal- 
able object code 


We carry Apple 11+ from 
Bell & Howell 


PROGRAM YOUR OWN EPROMS 

Branding tren lor PET/CBM $79 
EPROM Programmar with soitware ler all ROM vor- 
sions. Inclodes all nacassary hardware and software to 
pregram er copy 2716 and 2532 EPROMS. 


Paper-Mate Word Processor $39.95 
PET/CBM full featured 60 command system бу Michael 
Riley Uses either tape or disk and any printer Includes m- 
тек! commands, Iloalıng cursor, scrolling, elc. 


FLEX-FILE Data Base for CBM/PET $60 
Random file handing system wilh Report Writer and Mail 
Label Handler By Michael Riley 


Signed arrays. flcating point and integer processing 
65507 745 10/605 50/555 10D/B.15 
B502A 840 10/795 50/7.35 100/6.90 
6520 PIA 6.15 10/4.90 50/445 100/4.15 СЕ commodore 
6527 VIA 6.45 10/6.10 50/575 100/545 | 
6532 790 10/740 50/7200 100/660 | I WE \ 
2114-1200 ns RAM 3.75 25/3.50 100/3.25 M-PET SPECIALS 
2114-L300 ns RAM 315 25/290 100/265 CB de hii ae ARE 
2715 EPROM 775 5/745 10/590 «> + dM M ай 
ساب‎ 1700 | E (lowing COM-PET items: 


4116 200n5 8 tor $20 
S-100 Wire Wrap 8032 32K - 80 Column CRT $1495 
Zero Insertion Force 24 pin Socket 8050 Dual Disk Drive 1795 
анна 4016 Full Size Graphics Keyboard 995 
1295 


EE UP Q--N-D U-U-P-D P (POP туар VP PV PW S cy urb uq es Ted ces? ow 


FORTH for PET/CBM or Apple $65 
A lull-leatured FORTH with extensions contorming to Forth 
Interest Group standards Includes assembler, sining pro- 
cessing capabilities, disk virtual! memory multiple dimen- 


SCOTCH (3M) 5%" 
-— 


FREE 


CASSETTES — AGFA PE-611 PREMIUM 

High oulpul, low noise, 5 screw housing, labels 

C-10 10/5.88 50/2500 100/48 00 
C-30 10/7,30 50/3400 100/66.00 
All other lengths available. Wrile for price list. 


4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor, by Frank Levinson, allows you 
lo easily enter, display, edit, and play 4 part harmony 
music. Includes whole notes thru 64ths (with dotted and 
inplets), tempo change, key signalure, transpose, etc. Tha 
KL-4M unit includes D to A converter and amplifier (add 
your own speaker) 

KL-4 Music Beard with VM M Program 


252 Bethlehem Pike 
Colmar, PA 18915 


215-822-7727 A B Computers 


4032 Full Size Graphics Keyboard 
8096 96K - 80 Colurnn CRT 
2040/4040 Dual Disk Orive - 340K 
4022 Tractor Feed Printer 
СВМ Voice Synthesizer 
CAN External Cassette Deck 
Used CBM/PET Computers 
VIC Personal Computer 
WRITE FOR SYSTEM PRICES 


*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CBM Computers, receive | FREE 


WordPro 3-- — 32K СВМ, disk, printer 
WordPro 4+ — 8032. disk, printer 

027 Data Base System for CBM 8032 
VISICALC for PET or ATARI 

SM-KIT - Super РЕТ ROM Ulilitites 
Programmers Toolkit — PET ROM Utilities 
PET Spacemaker 1 ROM Switch 

2 Melér PET 10 IEEE or IEEE to IEEE Cable 
Dusi Cover for PET 

IEEE-Paralle! Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 
Тһе PET Revealed 

Library ot PET Subroutines 


1295 


Source Hookup over 1000 progiams/services 


Circle 1 on inquiry card. 


ICES 


WE STOCK MAXELL DISKS 


Diskette Storage Pages 10 for 3.95 
Disk Library Cases B" - 2.85 5" - 215 


ATARI 800 $745 
All Atari Modules 20% OFF 


ATARI EDUCATIONAL PLAN 


АР Products 15% OFF | 
А P Hobby-Blox 15% OFF 
‘ALL BOOK and SOFTWARE PRICES DISCOUNTED 


The 8086 Book (Osborne) 

28000 Assembly Language Programming 
PET Personal Computer Guide (Osborne} 
PET and the IEEE-488 Bus (Osborne) 
6502 Assembly Language (Osborne) 
Programming the 6502 (Zaks) 

6502 Applications Book (Zaks) 

6502 Software Cookbook (Scelbi) 

CP/M Handbook (w? MP/M) Zaks 
Practical BASIC Programs (Osborne) 
Some Common BASIC Programs (Osbome} 


Writs for dutulls. 


WRITE FOR CATALOG. 


Add 51 25 per order Jor shipping We pay balance of UPS surate charges 
on all ргеракі orders Prices listed аге on cash discount basis Regular 
сіңі топе; 


16-K a/ $16.75 
E M С R Y 
RAM 
4116 2oons а/ 516.75 $52.75. 


211413oons 8/ 819,75 52.55. 


4164 2oons 527.00... 
EPROMS 
27732(5v)45ons 8/ $15.00 $16.95... 


27 16(5У)45олз 8/ 55,75 $6.35. 
All chips are fully guaranteed 
All chips factory new 
Call for quantity pricing 
We are Price Competitive 
Add 52,50 Shipping & Handling 


C.O.D, $3.00, Wash. residents add 
5,4% Sales Tax 


CHIPS & DALE 
P.O. Box 31607 rj 
Seattle, Washington 
Zip 98103 1-206-524-9126 


Circle 53 on inquiry card. 


SAVE 90% 


You САМ save up to 90% 
by building your own 
Micro or Minicomputer! 
If you can read - you 
can do it. 50 DO IT! 


КЕЕ DETAILS 


DIGATEK CORP 
SUITE 20 
2723 W. BUTLER DR. 
PHOENIX AZ 85021 


You CAN afford a 
Computer of your own 


Circle 109 on Inquiry card. 


RS-232 PROBLEMS? 


ыы | 


LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER- 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE- 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 


$39.95 POST PAID 
B & B ELECTRONICS 
BOX 475/MENDOTA, IL 61342 


Circle 32 on inquiry card. 


CONTROL-Z 


SINGLE BOARD 2-50 E FOR CONTROL USES 


USES: wiring Тм Exepmamt 
armar [ееси 
nter Hase) & [e 
FEATURES: 4 srir з оол (cn mava ryan 1а ДАМ. жасыма 10е 2 27353 (АЯ 
mon c peus чм remm. vni us лет og i а 
bene. Кым TRA ndo 


ылас Coeur eur фитир) ере? сойуз], 4 
tnes, paita келд bei TTL copa tor млн VO 2 el caer mes tesa 


sola ret 
tiae. aria puri (Шымын, імендні 
э. ларі e asd. ім а онна e r p^ га 
fanfecuy ON comere A m 10 ль 300 A 


PRICE: ss Mora FROM. EAS Fus herum amu pro an ai doeet 
empty Бейс qoi mecs А qu ume [pgs 


TERMS: o«cx. uc v4 осоо Ce fi sit Fa tiè 
Феи Сала Seppe софы драты Sea Cs, бә 


COMPUTER-AID 


Try Gl LAMINA SANTA BARBARA, СА 93101 (805) 966-3077 


Circle 66 on inquiry card. 


68000 


ERG68-696 68000 CPU 
available and in produc- 
tion. Meets or exceeds all 
aspects of IEEE696 S-100 
standard. 


$1995 


2-80 emulation and in- 
tegrated 68000 systems 
also available. 


Empirical Research Group, Inc. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 


Circle 162 on inquiry card. 


FACTORY PRIME STATIC RAM CHIPS 


2114 Super Low Power 
200ns. 1Kx4 
6514 CMOS 300ns. 1Кх4. 
6116 CMOS 200ns. 2Kx8 
Add $5.00 Handling on Orders Under $200.00 


FACTORY PRIME ому Protersonai qatty tovs. 
32KB STATIC RAM CARDS 
for the 5550 snd 5550С BUS 


(16KB — $298. 12), (zarn — — 348.14) 
32KB — $398 


| | NEW! БАКВ BATTERY T UP 


CMOS RAM CARDS 
Two independently addressable 32KB 
blocks, Bach with extended addressing. 


55KB - $994.56), (64KB - $1088.64 


2МН2 6809 56KB 5550 SYSTEMS $2498.29 
DISK SYSTEMS AVAILABLE 


гї © 


1337 W. 37th Place = Chicago, IL 60609 
312) 927-5510 е TWX 910-221-4055 
һе Company that delivers. 

Quality Electranic products since 1975. 

GiMIN* and QHOST* are Ragateced Trademarks of GML (NC 


Circle 146 on inquiry card. 


LYNC 


THE BEST AVAILABLE PROGRAM 
FOR CP/M COMMUNICATIONS 


LYNG te этли роне and IO шал anû п тил іс Li 
шу that erum kr M CH MD Varin MR vrbe ces 1-1 


TERMINAL MODE 

In thia mode your "— Pn Can send IB or racers from й 
пушат When nicaning dala kom a (это түйіп, 

Даша Қо your Тышкы emery, fun cante шч aa В disk Ме 


crai ка Bun 

ore кететін 

SEND: анса ERROR ЫЕ НОН A RETRY | 
LYNC валла inch Si алу wit thacksums in case of armor d АЙ 
heap rarang until success 


FETCH 
| = m дынан анан тйым operator oan FETCH Маа kira 


RUE AND LOCAL L DIRECTOR ORY 
Cun Фзріру bom local and 


BAUD RATES: UP TO Tem BALID 


SELF GENERATING 10 ROUTNNES REQUIRE МО 
PATCHING 


h a ag TERMS MONEY ORDER. CHECK. СОО, МС ОЯ YLA 


SPECH Y DESIRED FORMAT B 5 Мыз 
{АМ Mog à wen CP Mam San илда э an чын E 


COMPUTER-AID 
1199 DE LA VINA + SANTA BARBARA, CA 93101 
(8051 988-3077 


| 40 005 a 


Circle 87 on inquiry card. 


Solve your disc problema, buy 100% aurface 
tested Dysan diskattes. АП orders shipped 
from stock, within 24 hours. Call toll FREE 
(800) 235-4137 for prices and Information. 
nmm cH QM Am 


PACIFIC 
EXCHANGES 
100 Foothili Blvd. 
SanLuis Obispo, CA 
93401. (In Cal. call 
(805) 543-1037 | 


Clrcla 282 on inquiry card. 


ZEN is HERE 
FAST SCREEN EDITING 


for CP/M & NORTH STAR 
OPEN PROGRAMS WITH SOURCE FILES 


ТЕМ” oHeérs you very Тай! screan editing wilhout hne 
numóbars. You are In contro! and ZEN may be rant 
sembled te change or. add custom features. Call 
system and return withaul losing the Hie. Justily eron 
old disc files ta any Hne tengih, Seve, append, tind, 
print 8 much mora, wilh esse. Monitor lunctions are | 
buit In, extanslona сал be added. А 32K tystem with 
console із necaasary bul addressahla curtor is not 
required. 


CPM vartion for 1.4 thru MPA relenees, usus thair 
utsembler ard fins commend conventions whieh can 
моба mulliple commend tines. 
Morth Star DOS versions have в disc ausembier, an 
extensive manitor and same Вввіс utilisa. They uep 
the N.S. line editing conventions, 


Specify version # ZEW1.1 5° £D NS 2000 
ZEN2.1 B" 50 $8 CPM ZEN1.2 5" DD NS 2000 
ZEN2.2 5" DD N5 CPM ZEN1.3 3" DD HS 0100 


Diac and Manual $75 Manual alone £15 
CA reaidart& айн E% Send check ta: 


Teper pngna ago 


ZENRAD CONTROLS CO 
1575 А.Р.5. 
Santa Barbara CÀ 93103 


Circle 406 on inquiry card. 


DIGITAL RESEARCH COMPUTERS 


> (214) 271-3538 


32K S-100 EPROM CARD 
NEW! 


¬. BARBRA —_ 579.95 


32K 55-50 RAM 
532000 


KIT | 
we" 


KIT 


LLL „з 


ЯН i i | Blank PC Board - $34 Blank >. Board 
"EN HERMES: "MP REESE I Е ASSEMBLED & TESTED 
E еа ADD $30 For SWTPC Al Last! An allordable 32K Static RAM with full 
á: 6809 Capability. 
SPECIAL: 2716 EPROM's (450 NS) Are $9.95 Ea. With Above Kil. nes URS FEATURES 
KIT FEATURES: 7 Any or all EPROM locations сап be Support IC's 1. Uses proven low power 2114 Static RAMS. 
1 Uses *5V only 2718 (2Kx8) EPROM's disabled and Ca - 
2. Allows up lo 32K ol sottware on line! 8 Double sided PC board, solder-masked, $19 - ro c IET BIO 
е . З. All parta and sockets Included. 
3 (EEE S-100 Compatible, silk-screened. Complete Socket Sel 
4 Addressable as two independent 16K 9. Gold plated contact fingers, $21.00 4. Dip Switch address select as a 32K block. 
blocks 10. Unselected EPROM's automatically " 5. Extended addressing can be disabled. 
8 Cromamco exlended or Northstar bank powered down for low power Fully Assembled, 6. Works with al! existing 6600 8550 systems. 
selecti 11. Fully buffered and bypassed. Tested, Burned In 7. Fully bypassed. PC Board Ін double sided, 


. On board wail stale circuliry ЇЇ needed 12. Easy and quick to assemble. 


16K STATIC RAM KIT-S 100 BUSS 


PRICE CUTI 


FOR 4MHZ 
ADD $10 


KIT FEATURES: 
1 Addressable as four separate 4K Blocks. 

2 ON BOARD BANK SELECT circuitry. (Cro- 

memca Slandard!) Allows up (o 512K on tine! BLANK PC BOARD W/DATA-$33 


3 Uses 2114 (450N8) 4K Sistic Rams. 
4. ON BOARD SELECTABLE WAIT STATES LOW PROFILE SOCKET SET-$12 


5 Double sided PC Board, with solder mask and i 
silk sareanad layout. Gold plated contact fingers SUPPORT IC'S & CAPS-$19.95 


6 All address and dala lines fully bulfared ASSEMBLED 8 TESTED-ADD $35 
* Kil Includes ALL parts and sockets 

& PHANTOM is jumpered to PIN 67 

8 LOW POWER: under 1 5 amps TYPICAL from IOUR #1 SELLING 

the +8 velt Buss 

10. Blank PC Board can be poputated as any RAM BOARD! 


multipla of 4K 


Add $30 plated thru, with silk screen. 


16K STATIC RAM 55-50 BUSS 
ү ала! nain ni B | PRICE cum 


TTT 

$4 59 р атар 2 т 
- اا ا ا ایا ایال لاه‎ 

> — e - zx ж; 


FULLY STATIC! 


FOR 2MHZ 
FOR SWTPC 
6800 BUSS! RE 
Double sıdea PC Board Solder mask 


ASSEMBLED AND and silk screened tayoul 


5. АН Parts and Sockets included 
TESTED 535 6 Low Power Under 1,5 Amps Typical 


Rer bury LJ i 


KIT FEATURES 
Addressable on 18K Boundaries 
Uses 2114 Static Ram 


Ха ou) h9 دد‎ 


BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


STEREO! | E! 
“4” 8.100 SOUND COMPUTER BOARD” ші сенбей diim 
At lasi, an S-100 Board tha! uniesshes ihe lul! power of lwo 

PL ge ape pen ұлын EET UART SALE! 


generale an inline number of special sound effects for 


games or any olhar program, Sounds сап be called in BASIC, 
ARE Y LARGE, att. (WITH DATA MANUAL) TR1602B — SAME AS TMS601 1 9 


* TWO Gi SOUND COMPUTER IC'S 
v FOUR PARALLEL 1/0 PORTS ON BOARD 


+ USES ON BOARD AUDIO AMPS OR YOUR STEREO. 


AY5-1013, ETC. 40 PIN DIP 
BOARD W/DATA 
е ОМ BOARD PROTO TYPING AREA $31 
* ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED 


+ PC BOARD 15 SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS T R 1 602B 
* EASY, QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 


+ USES PROGRAMMED І/О FOR MAXIMUM SYSTEM FLEXIBILITY 


Bolh Basic and Assembly Language оверена are included. $295 РТА 4 Fa r $4 ()00 


s SNAPI SCL" alao includes routines for Register-Exámine- Modify, Hemory-Examine- Modify 

ü ™ also includes routines for er-Examine- y, Memory mine- ; 

and Piny-Memary, SCL" is avaliable on СРАМ" compatible diskette or 2708 or 2718. Diskelle - CRT CONTROLLER CHIP 

$2495 2708 - $18.95 2716 - $29.85. Dishalle includes the source ЕРАОМ are ORG at SMC 4CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
E000H 


SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 
NEW! G.I. COMPUTER SOUND CHIP 


АҮЗ-8910. As fealured in July, 1979 BYTE! A fantaslically powerful Sound & Music 
Generator. Perlect tor use with any 8 Bil Microprocessor Contains: 3 Tone Channals 
Nowe Generator 3 Channels ol Amplitude Contra! 16 bit Envetope Period Control, 2-8 
Bit Parallel (/O 3D to A Converters, plus much more! Allin one 40 Pin DIP Super вазу 


BLANK PC 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


4K STATIC RAM 
National Semi. MM5257, Arranged 4K x 1. *5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! нени EIDDO Onanas datur ilr EUST 


8 он $16 32 ron $59.95 SPECIAL OFFER: 5344-95 each | Add $3 lor 60 page Data Manual. 


= е TERMS: Add $2.00 postage. We pay balance. Orde der $15 add 756 
D Ig ital E es ёа rch С O m D u ters handling. No C.O.D. We accept fedem MucterGharos. Tax. Res. add 5% 


Tax Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 • (214) 271-3538 | 856 for insurance. 


"TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH ОҒ CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE 
Circle 117 on inquiry card. 


8 POLE DIP 
HEADERS E 


ртчінтір if $1.50 
GINCUIT pach 


AIGHT ANGLE MOUNT 
AFI LINE FILTER 
34 PIM HEADER for line fo line 


iM 3413-1003 $1, 25 EA & ilna to ground 
40 PIN HEADER noise suppression 

ALPHA $1.50 EA CORCOM » IOK6 
ЗО PINHEADER *-M Rated; 10 amp 
3M 3433—1002 $1.75 EA 115/250 v 


40 PIN CONNECTOR POTERE 
3M 3417 $ 3.75 ea. 
10 fot $35.00 


SUB MINI L.E.D. 


LARGE QUANTITIES AVAILABLE 400 for $32.00 
$1235esch 1010: 51250 1000 іш $70.00 


ALL ELECTRONICS CORP. 


905 S. Vermont Ave. TERMS 
РО BOX 70406 Рай 
Los Angeles, Calil, 90006 : lies 150 
(213) 380-8000 MEUM ا‎ 
Mon. - Fri Saturday 
ЗАМ-8РМ 10AM-3PM 


SEND FOR FREE CATALOG 


Circle 10 on Inquiry card. 


INVENTORY CONTROL SYSTEM 
WITH PARTS EXPLOSION FOR 
FINISHED 6000$ AND ASSEMBLIES 
Parts requirements forecasting & Pull Sheets 
Reorder Reports 
Ecanomic Order Quantities 
5000 items per 8” disk 
AVAILABLE FOR CROMEMCO, CP/M*. 
AND OASIS OPERATING SYSTEMS 


Hardware requirements: 64k RAM, 
132 Column printer. 

Manual ond 8^ (loppy disk........ $250. 
Multi-level explosion version....... $499. 
dob боїар................... 5350. 


Accounts Recelvable, Accounts Payable, 
Order Entry, Gamers! Ledger, Peyrol) sad 
Malling List programs also svsileble. 


FEITH SOFTWARE, INC. 


ELKINS “PARK 0 К 
(215) 782-8240 


Circle 139 on inquiry card. 


THE АЕ-Е5 SINGLE 
CARD COMPUTER FOR | ! 
DEDICATED CONTROL |+. 


The AE-B5 with the many features listed below os ides! lor de- 
dicated соміго appliestone since AH ihe ascessary lepturas ara 
provided ољ board Even ihe interrupt coniro logic and space for 
сырт electronics is provided sn as Lo luhe reduce develop 
mogi Em So save time with the чатре saiutian and discover 


landard 
* Standard 6 MHz BOBS MPU wiih айна! рон 
— Biditecliqnal tO oink 


alal contraned couniertimer 

* Up iti 4% EPROM (acceptis 2706, 27 9& ш 27321 

* Prowseans tor 190 wire wrao pins fot «arcus sockets ang 
cnanecims 

* Qn beard jumpe definatie logic айат easy сотон of 
татыр! requests ine Tha 4 hardware iPberrupta 

- 6 by 6 Inches with fagr 2116 ncn holes for валу mounting 

+ Assomied and insimd $179 00 singles 


ren entra 
eps la bidiracubnal! UD pas 


- j ga 
> $a bf crystal controlled соогат 


Гай taday ім mars inicrmsilon. Phone: 814-221-3080 
Алган Firara, (ur. $ Essi Long 2454; Sulle 1012. 
Columbus, Оће 41215 


Circie 5 on Inquiry card. 


WANTED: 


APPLE, PET, TRS-80, CP/M 


SOFTWARE 


Westico is a publisher and distributor of 
professional software for microcomputers, 
If you have a new program ready far 
distribution or want your existing programs 
to reach a larger market, contact 

Phillip Woellhot, V P Mktg. 

Westico, Inc. 

25 Van Zant Streel 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Weslico's worldwide promotion and 
distribution 


WESTICO 


The Software Express Service 


THIS 

{5 only one 

ol hundreds 

ol unusual 

Values . 
Atar) BOO 16K е $789 Gal your 

FREE 
TOLL FREE CATALOG 
1-800-343-8124 22 

| 
сот 245A Greal Road 
Шеноа, МА 
01450 


THIS 
is only one 
of hundreds 
af unusual 
values . 
Radio Shack'5 Get your 
Color Computer 4K • $310 FREE 
TOLL FREE CATALOG 
1-800-343-8124 (ау! 


Dept. | 
com 245A Great Road | 


US Littielon, МА 
01460 


Circle 74 on inquiry card. 


COLOR VIDEO MONITORS 
RGB AND COMPOSITE 
VIDEO 


®TC-700 13" color video monitor/receiver, 
NTSC composite video. $399.00 TC-900, 
19”, 5695,00, Use with Apple II and III and 
other compulers. 

sCM-I9RGB: 19" screen, 3 modes: RGB, 
Composite video, ТҰ, 58 895.00 


*Apple HI RGB Interface: rom RGB | 


data from Apple ili to produce 16 color 
display on RGB monitor. $129.00. 
*Hitachi Hi-Res RGB, 13” character 
display, 2000, 80 x 24, 5 х7 dot matrix, ТТІ. 
inputs. $1200.00. 

*Sony TV to video monitor conversion kit, 
МСК 100: 5135.90. 

“ОЕМ 13" and 19" RGB color monitors, 
immediate delivery, prices and specs, on re- 
quest. 


For additional information, contact: 


Warrington, Pa. 18976 
(215) 343-3000 


Circle 395 on inquiry card. 


Our software for the Apple 
keeps the Doctor away... 


..away from needless 
billing drudgery. 


The Pro-so!t Medical Billing System tor the 
Apple Ul lemiures: 
eijp lo ten onymcuans — «Immediate Superbil 
"Over 7000 uccounis — fMgdiCare. Medi-Cal Other 
*RVS and IDCA codes Мапу drven, easy Ig use 
eSuppori and training 


For more iniormation cal! or write us - taday! 


= Ma Professional Medical Software £ 
LJ (213) 248-2884 
3604 Foothill! Boulevard 
La Стезсепіз СА 91214 


Circle 318 on Inquiry card. ^ 


QUARTZ CRYSTALS 


400164 


MUS — па 10 DA МОМ DIDUET $^. 
ADD $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
Р.О. BOX 743 / CHATSWORTH. CA 91311 


Circle 321 on inquiry card. 


— Discounts Discounted — 
We Feature 
CP/M — Osborne — Rejas — Forth 


Micro-soft — Micro-Pro — 
Micro-AP — Fortran — S-Basic 


Special Feature Packages 
CP/M — Peachtree Programs 


General Ledger 
Acct. Rec. 
Acct. Cue 
Pay Roll 
Inventory 
Mailing Address 


$1250.00 
Pius — Sales Таз 
Pius — Shipping 


This sale terminates when this ad closes. 
Now. 


мной out Tres саш 


= PACIFIC DISCOUNT 


SOFTWARE 


3204-A Production Avenue 
Oceanside, California 92054 
Telephone (714) 439-5201 


Circle 281 on inquiry card. 


INTELLIGENT VIDEO І/О FOR S-100 BUS 


F ü ші 


gue commas | 


VIO-X 


The VIO-X Video І/О Interface for tha 
5-100 bus provides features equal to most 
intelligent terminals both efficiently and 
economically. It allows the use of standard 
keyboards and CRT monitors in conjunc- 
tion with existing hardware and software. it 
will operate with no additional overhead in 
S-10D systems regardless of processor or 
system speed. 

Through the use of the Intel 8275 CRT 
controller with an onboard 8085 processor 
and 4k memory, the VIO-X interface oper- 
ates independently of the host system and 
communicates via two ports, thus elimi- 
nating the need for host memory space. 
The screen display rate is effectively 80,000 
baud. 

Tha VIO-X1 provides an 80 character by 
25 line format (24 lines plus status line) 
using a 5 X 7 character set in a 7 X 10 dot 
matrix to display the full upper and lower 
case ASCII alphanumeric 96 printable 
character set (including true descenders) 
with 32 special characters for escape and 
control characters. An optional 2732 
character generator is available which 
allows an alternate 7 X 10 contiguous 
graphics character set, 


TN, 


2 2%, т Distributed 


COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 


Circle 404 on inquiry card. 
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The VIO-X2 also offers an 80 character 
by 25 line format but uses a 7 X 7 character 
set in a 9 X 10 dot matrix allowing high- 
resolution characters to be used. This 
model also includes expanded firmware for 
block mode editing and light pen location. 
Contiguous graphics characters are not 
supported. 

Both models support a full set of control 
characters and escape sequences, includ- 
ing controls for video attributes, cursor 
location and positioning, cursor toggle, 
and scroll speed. An onboard Real Time 
Clock (RTC) is displayed in the status line 
and may be read or set from the host 
system. А checksum test is performed on 
power-up on the firmware EPROM. 

Video attributes provided by the 
8275 in the VIO-X include: 


FLASH CHARACTER 
INVERSE CHARACTER 
UNDERLINE CHARACTER or 
ALT. CHARACTER SET 

DIM CHARACTER 


The above functions may be toggled 
together or separately. 

The board may be addressed at any port 
pair in the IEEE 696 (S-100) host system. 
Status and data ports may be swapped ії 
necessary. Inputs are provided for parallel 
keyboard and for light pen as well as an 
output for audio signalling. The interrupt 
structure is completely compatible with 
Digital Research's MP/M ®. 
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Additional features include: 


e HIGH SPEED OPERATION 

e PORT MAPPED IEEE S-100 
INTERFACE 

e FORWARD/REVERSE SCROLL or 
PROTECTED SCREEN FIELDS 
CONVERSATIONAL or BLOCK 
MODE (opt) 
INTERRUPT OPERATION 
CUSTOM CHARACTER SET 
CONTROL CHARACTERS 
ESCAPE CHARACTER 
COMMANDS 
INTELLIGENT TERMINAL 
EMULATION 

e TWO PAGE SCREEN MEMORY 

МЮ-Х1 -B0X255X7A&T $295.00 
Conversational Mode 

VIO-X2 -80 X257 X7TA&T 
Conversational & Block Modes 


$345.00 


VIX 5-100 1O INTERFACE 


1771 JUNCTION AVENUE е SAN JOSE, CA 95112 » (408) 295-7171 


BYTE August 1981 


447 


DOUBLE YOUR LA36 
DECWRITER'S SPEED TO 60 CPS 


The ACCELEWRITER converter enables you 
іп convert the LA36 Decwriter from 10/15/30 
ta 10/30/60 CPS. 


Utilizes Decwritar's own built-in 60 CPS 
speed 

Plugs inta lagic board 

Compatible with Decwriter option boards 

Decwriter reconveris 10 "stock" in 
seconds 

Thousands sold 


In use for over 4 years 
Full one-year warranty 
$135 includes shipping 


Brachure sent promptiy at your request 
Write or call us. 


LARKS ELECTRONICS & DATA 


PQ, Вох 22. Skokie. IL 60077 
(312) 677-6080 


Circla 488 on Inquiry card. 


ANALOG ® DIGITAL 
DIGITAL @ ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


г Kustom boord tet 5-1DD t. di 
врба mirable high ond leu puis get 
from 1 to 1024 nud sua ilu, ' 
ими cdd aga J35-«honnce! "ер hj, 
ТЫШ? progrommoble goin instrumentotiar 
QUE E бе 15 kiy 


fone! dilfgrantial 
Bigh acurecy 18-” іні 4 Parte 
5-100) н 


For additional detalls about the АО-200-4 and other 
fine California Cata Corporation 100% individually 
tested, high rellabitity products, circie the reader 
service card number below or for faster response 
write or call us. 


CALIFORNIA DATA 


CORPORATION 
2475 Old Conajo Road, Suite C-10 
Newbury Park, CA 01320 


(805) 498-3651 


Clrele 43 on inquiry card. 


CP/Mi 1$ 68XX 
4CROSS-SOFTWARE 
including source code in "C" 


ASSEMBLER FEATURES: 
2-pass absolute assembly 
Full instruction set, Motorala-campatible 
Free-lormatl input 
Unhmiled length labets 
Arithmetic expressions in operands 
Бопай symbol! table ouput 
intal format hex output 


PACKAGE ABBQQ... MC6800/MC6802/MCES08 
PACKAGE A5801....,....... МС8801/МС6803 
PACKAGE AGBOD . . . .. МС8809 


8” soli-sectored disk format, w/manual ,,. $100.00 

F North Star disk format, w/manual 

Manual and listing alone 5 
(Wisconsin residenls please add 4% tax) 


introl corp.—— 


647 W. Virginia St. 
Milwaukee, WI 55204 
14141 276-2937 
CP/M ig а Iradamark of Digital Research 


Clroje 178 on inquiry card, 


SINGLE-BOARD VERSATILITY! 


The New 

BASYS/1 

can: 

e directly drive motors and solenoids 

e operate for weeks on a few flashilght 
batterles 

ә work reliably from - 40 to + 85°C, 

e monitor 80 keys and drive 10-digit 
LED displays 

e fitina4.5x 6.5x 1" space 


„and alot more. BASYS/1 ts a CMOS single board 
computer for real-world contro! applications. 11 con- 
tains a COSMAC 1802 CPU, up to 2K RAM, BK 
ROM, and versatile serial, parallel, and multiplexed 
VO. ROM monitor supplied lor machine Janguage 
Баит шар, or order optional Integer BASIC or 

(aur varsion o! FORTH). Expansion boards 
alse available. 


BASYS/1 with 1K RAM, .5K ROM. Kit $185, 
assembied 5220 


TECHNICAL MICRO SYSTEMS, INC. 
366 Cloverdale 


IIS Ann Arbor, MI 48105 
(313) 994-0784 


Circle 228 on inquiry card. 


Interface Converts 
Your Typewriter 
Into Printer 


e Finest print quality e LOW Cost 
а Easy installation e Quick delivery 
» Fits IBM ELECTRIC” typewriter with no modification, 
s For TR5-80*, Appie’, or any parallel or RS232 port. 
| © Write or phone for more information, today 


— 0.5. and worldwide sales — 


INTERNATIONAL INC. 
PEX 16740 Valerio 5 
Van Nuys, Cn 94206 USA 
| TEL: 213/761-0020 TLX/TWX: 910-095-1767 


Сігсіе 179 on Inquiry card. 


FULL ELIZA FOR YOUR MICRO! 


Af LAST A FULL ШАР ГЫ МТ ATION of is orent ELIZA ола ат 18 now донае 
ша Ol убы! тыбышт! Created at MAT «& 1044. ELIZA fag Cerina the 
ақылда а Poet сенеді bitvcul inallerce deroPalisiion program. ELIZA га 
а мәй ceci em BayChüTRetapH who өлліугігі Goch Siatefum! ёз pou Тура if in 
nti lan capo dim Tad Qa Coetu Gr ai DON Реле lote in viui 
таас BAG Tere (prrigoht guy анат мат! әрігесіне Оныц? to eur 
от а ange mainframe ELIZA тыз hihet Don Рг bo ота Солар 
ungas earmyi іт gruatly sipped Gash чи өш lacking Ing мәрлейліс німін келген 
made (^e crime! progres so Раъйи Wow а тшм» venon уларды Hg Full 
Diwar afd tadê CÀ тертип of Muy oripa ry aen able 19 vun ue ary CPV 
banked mirror ситы ый! eys iam doti at 16497 ОЖ c! AAM борты өз ә HA СОМ 
sra erm мүрү арун hag оя a gtveient Û anch qub pip. the раға e$ DIO OP шо 
баг a irmied 1-ға ай трча cat Pd ey pce CH hey FJA АРМ vou ea to tid сан 
Pm Vis dors d 004 feats Part 10 02 maraj өт ei caue (ur Comite Баум» 
PREGA AIR. «Азыл in Марда матан 3 вА 4ре oy £20 aca nal Orfer 
учы" сору €t БАРА tixday ari y ow Мамед! again «оға ture |a respond ahan ond 
(А vot rre ETL Оһду iy ust hal ғ сотан ef your C^ atlasy 90!” 
HERE LE АН ACTUAL SAMPLE OF EL(TA S CONVERSATIONAL ABILITY: 
(ELLEA'S Comments ate prik in capital let tarsi 

АН тым arp "ыз 

шш WHAT WAY? 

‘They 19 ага тъ ъй арысын Sueno um Fe do Tes 

САН VOU ПАМ OF д ZPECIFIC САМТЕ 

Vitel, іту lay бнрн marka rum Curry Рр 

- БО нп anie. кеші ағыны "rer THAT S ІНТЕНЕ ЗТМО 


vat wat WOULD ft MEA MEAN 40 vue # vob YOU бот SOME HELP 
Panape | сш uae ва pud dicio wey oy Mester 

TELL АДЕ MORE DUT YOUR FAMILY 

Ұста а й тр LER PI 

Wat REDCWEBLANCE DO YOU SER" 

Vou ary айып gi ma 

TOLE iT PLEASE TOL TO ELEYE 1 АМ АРНАЛ) OF ҮС? 


es Aq on азан of iod. 
Т ELSE COMES COMES TG MAD WHEN YOU tint GF YOSUF РАТ? 


б, 
coy мы HAYE AMY IHG 70 DO WITH THE FACT THAT 
Оши кшн MADE YOU COME HERF? 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
821 NORTH LA JOLLA AVENUE 
LOS AMGELES, CALIFORNIA 90046 
(213) 656- 7358 (213 654-2214 m.m 
MC, VISA, апд CHECKS ACCEPTED 


Circle 24 on Inquiry card. 


H yond hip th anoa GOW balme ihe Pg gama 


Win РАССАД ead your TAS. BO” you can use ааа ang 
Quota theory 1Q predict ma nauim al Ihe meek x. bag 
games And mms PROCAP 
Gri oltensert mod dalunsevir raton bor mary 
Мины Footbal Legus team 
PERIS range о? retur and ODA Score tor 
each garni 
Altes computat malehup 6) any (wp tenme 
(Great kx playottety 
Gat upio siaridings аэшізшсь. 
ard rabaga for gach NFL Dann 
PROCAP ry изу 1o ube BAO Comes th талда Gcumenialin 
Desh or cassprie e@rmon it опу FAB Bà 
To order ган nur oM Hae numo NOW Money bach 
quareniae 40 you cant inse 
Dem) (800) 542.2000 operak» 400 
M Ord tal (600) 582 196€ ораган 400 


* Peor ups, Tib Q0 Мыр t р AMAN Parvi 
Хи Qa dem | 


ғ ГИЧ BÓ нн tji ЧА ANNE 


Тағ Trinity Campules Group е Займала Agent / Publistun 


Circle 23 on Inquiry card. 


COED 


CRT ORIENTED EDITOR 


e For Data General Systems: 
RDOS (DOS) and AOS (MP/OS), 


ө Easier to use, faster and more poweéríul 
than: EDIT, SPEED, LINEDIT and SED. 


e Includes limited source cade, complete 
users manual, function key template 
and 1 year support. 


Non Data General Terminal support. 


5750 tor single CPU license 
Contact: 


Mere 


Systems Prograntmyty fio 
Data General Compute 


132 E. St., »3B 
Davis, СА 95616 
(916) 75В-9355 


Circle 229 on Inquiry card. 


NEW! for 
the 'BS from 


MAGNOLIA Il | 
MICROSYSTEMS | 


DOUBLE DENSITY 
DISK CONTROLLER 


for both 514° Б 8” drives 
only $595 complete 


including CP/M™ 2.2 


MAGNOLIA MICROSYSTEMS, INC. 
2812 Thorndyke W., Seattle 98199 
(206) 285-7266 (BOO) 426-2641 


CP/M Б a trademark of Digital Research. 


Circle 205 on inquiry card. 


| P.O. Box 4430X 
Santa Clara, СА 95054 
| | Will calls: 2322 Walsh Ave. 
ELECTRONICS (408) 988-1840 TWX 910-338-2139 


Same day shipmani, First ine parts only. Factory tested 
Guaranteed money back. Quality (C's and athar compo- 


INTEGRATED CIRCUITS | nents at factory pnces 


numo. ENS IB OM S Deum А-ГЕ О с, HW» 

TUN 0 ums rh Alb Cl ай Aart імфем» 374 бұлт a 27 

im IT! ё qc jc io бїрїн |409 [lees LEON талы: 09 ий ; 

Aa ЕРЕС Аа 

СОЕ le d exe ibl x 

М) 4 i > L i — ы 

14174 i + 055 фу T 635 4 % 2? L4 jw тее tri 

та 4 125 Lost à 1 id и 34 Sed 

run 3 rri me ои да, 19 пи S gms» RCA Cosmac 1802 Super Elt Computer $106.95 

«1и й ‚мыш. Қ ша E Darmo 3 2 ism 4у- те нанының Compare features before you десхіе to buy any plus іпаб, reset, run, wall, input, memory рго- 

“wu Қынап у o oa т и WINS салам еа DED dti eso other compuler There is па other computer on (есі, monitor select and single step. Large, on 

SR us eee SQ da Dun eem ты the market today that has all the desirable bene- board displays provide output and optional high 

b a шиа Өр Б иг оп ин fits of the Super Ell for so Ив money. The Super and low address. There is а 44 pin standard 

шы A ШП ТЮ an: МЕРЕ; Completa ling al АЎ Pruturt ie acá Elf is a small single board computer thal does connector slot tor PC cards and a 50 pin connec- 

ae M EE an 19 D E з 440 моі pnooucts тапу big things It 15 an excellent computer for tor stot tor tha Quest Super Expansion Board. 

riw oW np бе) B wd чу іше я nue" a» training and tor learning programming with its Power supply and sockets lor all IC's are w- 

HM вы M fons 5 um iu Г is AIC MEL matching guae and yet 15 easily expanded cluded inthe price plus a detailed 127 pg. Instruc- 

MIA E мн BY ш 20 emie ab там 315 т” with additional memory, Full Basic, ASCH — lion manual which now includes over 40 pos. ol 

ИН БЕТЕГЕ (В бышын aM Dix 10 шнш 24 Î Keyboards, video character generation. ек. software info. Including a series of lessons to 

m Pn im d$ SB 4 uto uns Ш Setor eu ty anotar smal compu, ea Perge yu шй nda mus rim ara 

ищ i ES pa за HEU MEC DONEC | cludes Ine е? ахи: NN Em ال ا‎ Super E asa course of study 

ДИ a 8% 3 | 18 B iiM ip mm B State and Mode displays; Single step, Optional SEN lior relin and EAD 

дрі ui е Ін mas 1% MA РОЗЫ а „Савт fa 49) 48 address displays, Power Supply; Audio Amplifier 5 086 It ior [raining an 

nb ZU r3 cu i шсапғдасылан PD MAL ti М ин and Speaker, Fully socketed for all C's; Real cost Remember, other compulers only otter Super Ell 

uM i2 шш E gen F uM Ча (Mes 1H of in warranty repairs; full documentation. features at additional cost or nol at all. Compare 

it қ дін ің е инш 10 БАЛ ee ln | The Super Ell includes a ROM monitor tor pro- before you buy. Supar EH КИ $106.95, High 

"2M IN т 1 $ % AH Ф = 18 — ue s H^ gram loading, editing and execution with SINGLE address option $8.95, Low address option 

arm Mea к B SS : Ин EI. INCL Û meow pep 1 STEP for program debugging which is not ın. $9.95. Custom Cabinet with drilled and labelled 

шыт H юн) E S жа г Ао Mi у Pemanme Е cluded in others al the same price. With SINGLE Plexiglass front pane! 524,95. All metal Expan- 

ган = M eua та Avs ! 238464 "a STEP the mi chi . Боп Cabinet, painted and silk screened, with 

fiie ., NIME feo 18 P Er МИНИС B ting MU jus Slate Oneal ab URS arto Dot roam tor 5 5-100 boards and power supply 

ман Ы жи s HD E us I8 dde — da пукано DN displays before, during and after executing in- — 357.00. NiCad Battery Memory Saver Kit $6.95. 

"um 8 xa мше 7h EM {8 ыш Wim ca mon B structions. Also, CPU mode and instruction cycle АШ kits and options also completely assembled 

"LN mo 5 wg (mi ІН 5% Vix? 16 жю |Б ae decoded and displayed ол 8 LED indicators. and testad 1 

ШЕ ба gie иш ME i$ Situ” ЕЙ At FCA 1061 video page лүүчү асои, 

15 2 T ! i Ит. ' nect to your own TV with an inexpensive video 

dm E ML д T ү an ae mins 18 Lo M 5 F modulator to do graphics and games. There is a 312.00 per 12 issues, Single Issues 91,50. |5- 

қең S зщ ККА 19 IE J o | урш s cox 3а MM speaker кумат Included for writng your own SUBS 1-12 бошай 516,50. 

ERN 50 (ы рз эп ВИ біра?) SE roce NS 1 Зу e music or using many music programs already Free 14 page broch ure. 

мїн i азы) 5p mE —— E ME. Б written. The speaker атрініег may also be used 

rH М Sg TA u o4 9 e دة‎ to drive relays for cantrol purposes. Moews Video Graphics $3.50. Games and Music 

парт 9 RO d B мш: FY OU wee шы: DS D Ш A 24 key HEX keyboard includes 16 HEX keys 33.00, Chip B inierpreter $5.50, 

Dites. ы m P Мізшітг Beard 552 ane? "E ю 

Has 70 fel ЕШ IM „юше, фи BROR Super Expansion Board with Cassette Interface $89.95 

Has Ti бәр — EE. зге is оюн MARTTI) jj m E This és truly an astounding value! This board has points can be used with the register save fealura 

M ір мәй Nm im Dd m uu Uwe» du been designed to allow yon to decide how you (о ısalate program bugs quickly, then follow with 

ыма +B) fnm de ЕВЫ Тч aa ін ИШ want it optioned. The Super Expansion Board single step. It you have the Super Expansion 
| (iu — "D uM == МІР? Tiir! із Ё# comes with 4K of low power RAM fully address- Board and Super Monitor the monitor 15 up and 

Eee nM A NE IJ рае" ш US ME able anywhere In БАҚ with built-in memory pro- — running al the push of a button 

cee i Ші Қ MS rema пеші Pm! mo tect and а cassette interface. Provisions have | Other on board options include Parallel inpul 

OM HESS (Б миин малда, 1: N Бап imm LU) (paesi MM been made for alt other options ол the same and Output Ports with lull handshake, Thay 

PDA ан AE T MI Ой кем» (Ж board and it fits neatly into the hardwood cabinet allow easy connection at ап ASCH keyboard to tha 

E Зе OW! . iB alongside the Super Elf, The board includes slots input port. RS 232 and 20 ma Current Loop tor 

mm ! E : far 43H 1 eee ts 4116 2000» Dynamic RAM lor up to BK of EPROM (2708, 2758, 2716 or TT teletype or other device are on board and il you 

+ 95 Сшы a I8 $18.40 2716) and is fully socketed. EPROM can be used need more memory there aro two 5-100 slots lor 

iar iB Dit а "E i " lor the monitor and Tiny Basic or other purposes. static ААМ or video boards. Also a TK Super 


AIK Super ROM Monitor $19.95 is avallabla as — Monitor version 2 with video driver for ІШІ capa- 
ап on board option in 2708 EPROM which has Ойу display өніп Tiny Basic and a video Interface 
been preprogrammed with a program loader/ | board. Parallel 1/0 Ports $9.85, AS 232 $4.50, 
editor and error checking multi file cassette ТТҮ 20 ma VF $1.95, 5-100 $4.50. А 50 pia 
read/write software, {relocatable cassette file) — connactor sel with ribbon cable is availatue at 
another exclusive from Quest, Itincludes register — $15.25 for easy connection between the Super 
save and readout, block move capability ang Ell and the Super Expansion Board, 

video graphics driver with blinking cursor. Break Pawar Supply Kil lor the complete system (ses 
Mulli-volt Power Supply ) 


PROM Eraser 
assembled. 25 PROM сарасиу $37.50 

(with timer 589,56). 6 PROM capacity OSHA 
UL version $69.50 (with timer $94.50), 

280 Microcomputer 

16 bit LO, 2 MHz clock, 2K RAM, ROM Bread- 


NiCad Battery Fixer/Charger Kit 
Opens shorted cells (hat won't hold a charge 
and then charges tham up, all in опе КЇЇ w/tull 
parts and instrucuons. $9.35 


Rockwell AIM 65 Computer 
8502 based single board with іші ASCII keyboard 


apace | Quest Super Basic V5.0 
Lege Full Mr ш, m and 20 column thermal printer 20 char. aiphanu- JÎ A new nie version of Super Basic now sette 1/0. save and load, basic, dala and ma- 
pply Ки 535,04, Tiny Basic $30.00. теге display, ROM monitor, lul expandable M available Quest was the first company chine language programs: and over 75 slata- 
— i $405.00. 4K varsion $450.00. 4K Assembler MI wortdwide to ship a tull size Basic for 180 ments, funcions and operations. 
8-100 Compuler Boards 545.00. BK Basic Interpreter $100.00. Systems. A complete function Super Basic by New improved faster version including re- 


BK Static Godbout Econo ПА КИ 149.00 
16K Siztic Godboul Econo XIV КИ 269.00 
24K Slatic Godbout Econo XX-24 Kil 414.00 
32K Slatic Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kil 289.00 
32K Dynamic RAM Kil 328 00 
B4K Dynamic RAM Kit 399.00 
шаа Interface Kil $151.00 
Color Video Kit 129.95 


81 ІС Update Master Manual $79.95 
Comp. IC dala selector, 2 vol. master relerence 
guide Over 51,000 cross references. Free update 
service through 1981. Domestic postage 54.75 


Modem Kit $50.00 

State of tha ап, orig., answer No tuning neces- 
sary 103 compalible 300 baud inexpensive 
acoustic coupler plans included Bd, only $17.00. 
Article in May Radio Electrmics 


LRC 7000 -Prinier $389.00 
64/40/32/20 column dot matrix impact, sid. 
papar, Interface all personal computers 


| LAC 7000 printer interlace cable (07 Super Eit 
E with software $35.00 


Special small power supply for AIM65 assem. in 
frame $54.00. ete AIMES in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, 8K Basic, 
power supply, cabine! $825.00. 

AIMGS/KIM/VIM/Supar Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 


60 Hz Crystal Time Base КЇЇ $4.40 
Converts digital clocks from AC line Irequency 
lo crystal бте base. Outstanding accuracy. 


Video Modulator Kit $9.95 
Convert TV sal inta a high quality monitor w/o 
affecting usage. Comp. КЛ w/tull instruc. 


Multi-volt Computer Power Supply 
Ву Samp. + 18у 5 атр, 5v 1 5 amp, -3y 
5 amp, 12v 5 атр, -12v оріюл = 5%, = 12v 
ate regulated Basic КИ $36.95. Kit with chassis 
and all hardware $81,85. Add 55 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping 


Ron Cenker including floating point capability number and essentially unlimiled variables. 

with scientific notation (umber range Aiso, an exclustye user expandable commana 

=. 17E™), 32 БИ integer +2 billion, multi dim library. 

arrays, string arrays; string manipulation, cas- Sonal and Parallel 4/0 included 
Super Basic on Cassette $55.00. 


Ohio Scientific Computers 
Elf Il Adapter Kit $24.95 


СІР Series 2 $447.00. Like an Apple al less than 

һай the price! CIPMF Series 2 $1189.00. B Plugs into Elf II providing Super Elf 44 and 50 pin 

Minifloppy version wilh additional RAM/ROM. I plus 5-100 bus expansion (With Super Ex- 
pansion) High and low address displays, state 


Complete software and peripherals avaiable. 
and mode LED's optional $18.00. 


Send for tree brochure 

Gremlin Color Video Kit $69.95 Super Color 5-100 Video Kit $129.95 
32 x 16 alpha/numerics and graphics, up (08 M Expandable to 256 x 192 high resolulion calor 
colors with 6847 chip: 1K RAM at Е000 Plugs I graphics. 5947 with all display modas compuler 
into Super ЕН 44 pin bus. Мо high res. graphics IM controlled. Memory mapped. 1K НАМ expanda- 
ble lo 6K. S-100 bus 1802, ROBO, 8085, 280 etc. 


On board RF Modulator Kit $4.95 
1802 16K Oynamic RAM Kit $149.00 Dealars: Sand lor excalleni prieing/margia 
program. 


Expandable to 32K Hidden retresh w/clocks upto 4 
МН; wino wait states. Addi 16K RAM $25.00 Editor Assembier 825.00 
Tiny Basic Extended on Cassette $15.00 E (Requires minimum of 4K for ҒА plus usar 
(added commands Include Stringy, Array, Cas- Б source) 

1802 Tiny Basle Source listing $19.00 


sette UD etc.) 5-100 4-5101 Expansion $ 9.95 
Super Monitor МІ.) Source Listing $15.00 E Super Monitor ¥2.0/2.1 Soures Listing $20.00 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tar, 


FREE: Send for your copy of ous MEW 1881 
$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional. 
Postage: Add 5%. C.0.0. $10.00 min. order. QUEST CATALOG. Include 480 stamp. 
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MICRO 
DESIGN CONSULTANTS 


1 Dit through 
32-Dit Machines 


We hondle concept 
through production 


prototypes with 
complete documentation. 


HARDWARE - 916/723-1050 


David Jenkins 
7214 Springleot Court 
Citrus Heights. CA 95610 


SOFTWARE - 916/381-1717 
Richard Lerseth - LEAPAC 


8245 Mediterranean Way 
sacramento, CA 95826 


Circle 195 on inquiry card. 


| Double Your 
5%" disk storage 
сараға without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your БУ” drives, for example, 
expands memory capacity from 256 
bytes to 512 hytes per sector. 

And it handles single and double- 
sided, single and double-density. 8" and 
ри“ drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 


С.О R. Sysioma (na. 


Controlled Data Recording Systems, Inc. 
7667 Vickers St. San Diego. CA 92111 


Circle 50 on inquiry card. 


D TYPE CONNECTOR 
MOUNTING HARDWARE 
at less than “% the price 


Similar to Ansley «609-003 
Standard 4-40 mala and female threads 


Complete wih tock washers and 4-40 
small pattern nuts 


[1875 oe 375 >j 


Over 1000 — please inquire 


CCB Machine Products 
1519 Sherbrook Rd. 
Cleveland, Ohio 44121 
1-216-381-1291 


Circie 9 on inquiry card. 


ATARI GAME 
OWNERS 


YOU ALREADY OWN A 
POWERFUL HOBBY COMPUTER 


Realize its capabilities by plugging our Magi- 
Card madula into your unallered Video Com- 
puter System! М console. ti you have ever 
wanted lo program a compuler or learn абоиі 
microprocessors, сит MagiCaró and detalled 
inatruciion manual аге an unmalched educa- 
tional value, If you һауа ever wanted 10 undar- 
stand and use the video and audio capabilities 
ol your ATARI game, our MagiCard will yn- 
lock 115 mysteries. Faalures include 1K bytes 
of RAM and a 2K руін ROM monitor. Using 
your keyboard controllers, you will soon be 
creating your own 6502 machine language 
programs. To receive your MagiCard and man- 
ual (including sample programs and instruc- 
tions tor building a casselte interface), send 
check or money order lor $49.88 {in Пінлоія. 
add 6% lax) to Computer Magic, inc., Box 
= Fou Маву Canter, Aurora, ІШІпсі5 


ATARI and Ұқ Computes Syatem wp trademark of ATARI іле 


Circle 72 on Inquiry card. 


TERMINAL 
DATA 


CORPORATION 


MODEL 1200 RS-232 BI-DIRECTIONAL 
ПАТА SPLITTER 
available in kit form 
Model 1200К givas Ihe terminal ar micro- 
processor user a second interface for a printer, 
plotter, cassette or tapa drive. ІІ орегаїеѕ at any 
speed & isolaias the two output devices from 
gach ather, while providing 2 RS-232 interfaces 
from the terminai ar microprocessor 


The kit consists of 3 RS-232 connectors, 
printed circuit board, ай necessary components, 
enclosure, mon —— & sssembly in. 
structions S bacs 588. 


write ar сай 


TERMINAL DATA CORP. 
11878 Coshtay Cir. 
Rockville, MD 20852 
1201] 881-7655 


Circle 382 on Inquiry card. 


Serial кулат Interface 


(Н5232С) for 
E APPLE li“ 
oniy "1793 

| assembled: 


jested 
burned in 


sPowertul ON BOAHD "SOFTWARE provides: 
-TOP OF FORM & AUTO PAGING 


“LIST lormal lor program listings (пеп ї ог 2 | 
blank нпоѕ aller any user specitiad program 


line) 


“HARO COPY" reproduces screen text on printer M 


-INPUT irom printers with keyboards 
#32 DIP SWITCH levers select ALL printer inter- 


face parameters (calumns/ime, lines‘ page. var- | 


tical margins, and more} 

eBAUD rates between 70 and 1500 

eOulpul functions selecled via ATTRACTIVE 
color coded - CONTROL PANEL (lits under 
keyboard) 

€ Contro! panel, 7 ft cable, connector included 
ORDER NOW or send lor MORE INFORMATION 


RADIX, inc. tCO residents add 3% salis lak 


PO. Box 3465 Fore gn orders add 10% @ 
Littleton, CO BD*351 CIVISA/COD/AMO | 
(303) 985-4152 Person 


al Check (add 3 wks) 
= registered (radamark af Apple Commuter tne 


Сігсів 326 on Inquiry card. 


‘North Star 


BASIC UTILITY SET 


= EDITOR — Create & edit a 
Basic program using 26 
commands, including 
GLOBAL locate & change. 

B BPRT — Print & cross 
reference a Basic program. 

B BPAK — Pack a Basic 
program. 

@ RE — Rename a disk file. 

plus $1.50 shipping, 
$69 Calif. Res. add 6%. 
Check, VISA, М/С 
Software Systems 


1269 Rubio Vists Road. Altadena. Calif. 91001 
(213) 791-3202 | 


Circle 372 on inquiry card. 


SAVE 40% comple int. 


54''Sgl. Dens. 26.70/10 
Specify soft, 10 or 16 hard sectors 


8''Sgl.Dens. 27.30/10 


8°" Dbl. Dens. 35.80/10 
Specify soft or 32 hole hard 


Add $2.00 shipping - Michigan add 4% rax 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Authorized Distributor 
Information Processing Producta Jl 


Drives, Smart Controllers, 
Accessories, 
SMD interface available 
lowest cost and greatest established relia- 
оу tor H.P.. DEC, Apple, 2-80, 8085 and 
30 on 
We can show you how to overcome 
"foreign" disk warranty worries —glve 
us а call. 


Special Opportunity: 


5-100 Power Supply Kit 


14A@ x BVDC 
2А@ %18У0С $29% 


input: $5, 115, 205, 220 VAC, 50/60 Hz. 
includes: UL Spec. Translormer, Aactitiers, 
Computer Grade Capacitors. RFI lina fitter, 
and Schematics. 


ADVANCED TECHNOLOGY 
735 Loma Verde, Palo Alto, CA 94303 
415-493.5930 
Send 36 ct SASE for our 16 page liyer. 


Circle 108 on inquiry card. 


е 


‘NOBODY KNOWS МОРЕ ABOUT 
ADDING MEGABYTES TO YOUR 
TRS-80 MODEL 1° THAN 


AMERICAN SMALL BUSINESS 
COMPUTERS 


THE CAMEO CONNECTION 
The Cameo 1) Million Cha- 


racter Disk Drive Subsystem 


THE CORVUS CONNECTION 


The Corvus Disk Drive Sub- 
system (center of picture) is 
Available in 5, 10, and 20 
Million Character Capacities. 
The Corvus System Is Tha 
Ultimate іп The Sealed 
"W inchester, All-Fixed” 
Type Drive. The Carvus |$ 
Designed To Operate іп The 
Harshest Environments Such 
As Factories, Oil Rigs, Ete. 
Backup Of Data is Accom- 
plished Via Optional MIR- 
ROA Backup Device Where- 
by Data ts Written Onto A 
Standard Video Tape Record- 
er. A Great Number of 
Model 1175 May Be Attached 
To The Corvus Via An 
Optional CONSTELLATION 
Multiplexor. For Further 
Pricing, Availability, and 
Operating Systems, Call Or 
Write to American Small 
Business Computers and Ask 
lor the CORVUS CONNEC. 
TION. 


(pictured in foreground) 15 A 
5 Megabyte Fixed, 5 Maga- 


byte Removable Cartridge- 


Type Disk Drive. Advan- 

| tages To This Unit Are Ease 
of Backup For Data and Pro- 
gram Files and Low Cost. By 
Attaching А Multiplexor Unit 
Several Model 1175 Can Ве 
Attached To The Cameo Disk 
Drive. For Further Pricing, 
Availability, and Operating 
Systems Options, Call or 
Write to American Small 
Business Computers and ask 
for the CAMEO CONNEC- 
TION. 


THE AMERICAN SMALL BUSINESS COMPUTERS MINI-WINCHESTER SPECIAL 


The MINI-5 (baing held by Corporate President Robert Webster) Is American Small Business Computer's Very Own 
Disk Subsystem. The MINI-5 Offers Approximately 5 Million Characters of Information Storage and is Based On the 


Famous Seagale Technology ST-506 Micro Winchester Drive. Now You Can Own State-Df-The-Art Technology At An 
Affordable Price — Only $3500 — Which Includes Drive, Controller Electronics, Power Supply, Cabinet, Cables, Docu- 
mentation and Üperating System Software. 


DEALER INQUIRIES INVITED 
AMERICAN SMALL BUSINESS COMPUTERS 


“ТМ TANDY CORPORATION 


118 SOUTH MILL STREET PRYOR, OK. 74261 918-827-4844 


Circle 16 On inquiry card. BYTE Augus! 198) 451 


1858 EVERGREEN « DUARTE, CALIFORNIA 91010 • TELEPHONE (213) 357-5005 


JUST WRAP KIT 


Just Wrap tool for 
daisy chain wiring. 
Tool strips as it 
wraps and cuts. 
Includes one 50 foot 


spool of wire. 

CO 
Part No. Description Price 
JW-1* Just Wrap Tool $14.95 
JWK-6 Tao! w/4 Spools and 

JUW1 24.95 
R-JW* 50 Ft. Replacement 

Wire 3.49 
JUW-1 Unwrapping Тоо! 3.49 
*Specify Color: Red, Blue, White or 
Yellow. 


Regular Modified 
RE Wrap Wrap 


Part No. Description Price 

WSU30 Regular $6.95 

WSU30M Modified 7.95 
TERMINALS 


٠ 025 
(0,83mm) 
Square Post 
е 3 Level 
Wire- 
Wrapping 
е Gold Plated 
25 PER PKG. 
Part No. Description Price 
WWT-1 Siotted Terminal $4.98 
WWT-2 Single Sided 
Terminal 2.98 
WWT-3 IC Socket Term. 4.98 
WWT-4 Double Sided 
Terminal 1.98 
INS 1 Insertion Tool for 
above 2.49 


SOCKET WRAP — ID 


se ee es Slipped onto 
BKB 6 7 7880 2084 socket before 


Vrep- TD wrapping to 
Pat Puet identify pins. 
| 
232910151111. 
Bulk Bulk 


Рап # Price Price Part # Price Price 


1410 1.4910 5.50/100 2210 1.49/5 5.95/50 
1610 1.49/10 5.95/100 2410 1.49/5 5.95/50 
1810 1.49/10 5.00/50 28:0 1.48/5 6.50/50 
2010 1.495 5.0050 4010 1.49/5 5.00/25 


ь A 


Ji ет WRAP TOOL 


PRODUCTS 
a P.C.B 


RE TERMINAL 


STRIPS 
The TS strips provide 
positive screw activated 
clamping action, accom- 
modate wire sizes 14-30 AWG (1,8-0, 
25mm). Pins are sotder plated copper, 
.042 inch (1mm) diameter, on .200 inch 
(5mm) centers. 


Part No. Description Price 
TS- 4 4-Pole $1.68 
TS- 8 8-Pole 2.59 
TS-12 12-Pole 3.49 


TS6MD  2-Polelnterlocking 3/1.79 


DESOLDERING 
PUMP 


Easy one hand 

operation. 
Rugged all metal 
construction. 

Replaceable 

TEFLON? Tip. Sell 

z ; cleaning on each stroke. 
Suction — regulated for reliable 
desoldering without damage to delicate 
circuitry. 


DSP! Desoidering Pump $9.95 


LOGIC PROBE 2” 


Compatible with all fogic families us- 
ing a 4 to 15V power supply. 
Thresholds automatically programm- 
ed. Visual indication of logic levels to 
show high, low, bad level or open cir- 
cuit logic pulses. 


*10 N sec. pulse responses 

*120 K input impedence. 

e Automatic resetting memory. 

«Includes tip with protective cap & 
colled cord. 


PRB-1 $36.95 


LOGIC PULSER 


Superimposes a pulse train (20 pps) or 
a single pulse onto the circuit node 
under test without un-soldering IC's. 


* Automatic polarity sensing 

е 2 us pulse width 

e Finger tip push button actuated 

e Includes tip with protective cap & 
coiled cord. 


PSL-1 $48.95 


VACUUM VISE b 


Unique vacuum-basad 
light duty vise for | 
precision handling of 
small components and 
assemblies. Rugged 
ABS construction. 1'2" (32mm) 
travel for maximum versatility. Also 
features screw lugs for permanent 
installation. 


VV1 Vacuum Vice $3.49 


. HOBBY- 
| WRAP 

TOOL 

‚ BW2630 


* Auto-Indexing 
e Anti-Overwrap 
e Modified Wrap 


“, 


PartNo. Description Price 
BW2630 Tool $19.85 
BT30 #30 Bit (not incl.) 3.85 
BT2628 #28 Bit (not incl.) 7.95 
BC1 Batteries & Charger 14.95 
INSERTION/EXTRACTION 
TOOLS 

Рай Мо — Description Price 


INS1416 14-16 pin inserter $3.49 
MOS1416 14-16 pin MOS Safe 


inserter 7.95 
MOS2428 24-28 pin MOS Safe 

inserter 7.95 
MOS40 40 pin MOS Safe 

Inserter 7.85 
EX1 14-16 pin 

IC Extractor 1.4B 
EX2 24-40 pin 

IC Extractor 7.95 

„МК: ТІС 


F=|NSERTION KIT 
ШІ С Complete ІС In- 
sorter! Extractor Kit 
ЯЫ individual Com- 
= ы ponents (listed 

above) $22.95 


IC DISPENSER 


Allows IC's to be dis- 

pensed from their tube 1 
at a time and picked up | 
by insertion tools above. 


e Dispenses 8-42 pin 
(C's е Compatable with 
all ІС carrying tubes e | 
Use with WK7 for MOS — 
safe insertion. • — 
Part No. Deacription Price 
MDOD1 1 Chan. Dispenser 921.85 
MDDS 5 Chan. Dispenser 83.43 
MDD10 10 Chan. Dispenser 160.45 


° * "Мо Discount. 


OLL FREE ORDERING NUMBER 1-(800) 423-7144 


IDC CONNECTORS 


EDGE CARD CONNECTORS 


Size Part No. Price 

RIGHT ANGLE HEADERS өн канн а 

SOLDER TAIL WIRE WRAP 20 IDE20B 4.35 
Size Рап No. Price Part No. Price 26 IDE26B 5.00 
10 ІОН105НВ $1.20 IDH10WRB $2.60 34 IDE34B 6.05 
20  1DH2OSRB 180 IDH20WAB 4.15 
2G IDH26SAB 2.75 1DH26WRB 5.35 os bore x 
34  1DH34SRB 3.75 IDH34WRB 6.25 А 
40  IDH40SRB 3.75 ІОН4ОУУНВ 7.35 a 
50  IDH50SRB 475 |IDHSOWRB 9.20 .1" Spacing. Crimps onto cable with 
1“ Spacing. Mounts on PC Board & Mates ordinary vise & mates with standard 
wilh IDS Socket below. Ejector Bars - 4/1.00. .062" Card Edge. 


с. “4 
, CABLE PLUGS 


25 PIN “О” CONNECTORS 


Solder Style Part No. Price Size Part No. Price 
Male DB25P $2.95 14 IDP14B $1.45 
Female DB25S 3.95 16 IDP16B 1.65 
Cover DB25C 1.50 24 IDP24B 2.50 
IDC Style 40 !DP40B 4.15 
ac m "e .1" Spacing. Crimps onto cable with 
(emer IDB25C 1.60 қ” vise & plugs іпіо standard IC 
Solder Style solders onto cable, IDC 
Style crimps onto cable with vise. 9, 
15, 37 and 50 pin available also. WIRE WRAP SUPPLI ES 
WIRE WRAP WIRE 
#30 Wire Wrap Wire 

Length — 100/Bag 500Bag iK/Bag 
2.5" $1.38 $6.81 $3.94 
3.0" 1.43 7.46 4.25 
3.5" 1.51 8.11 4.57 
4.0" 1.56 8.73 4.88 
45" 1.63 9.38 5.21 
5.0" 1.89 10.04 5.54 
5.5" 1.74 10.69 5.92 Size Part No. 
6.0" 1.82 11.34 6.23 
з п 29 70 4d-——E1- eos 
7.0" 2.19 13.68 7.44 16 !CN163WBSG . 50 = $12.00 
T.5" 2.29 14.40 7.78 16 iCN183WBSG  . .88 = $15.64 
8.0" 2.35 15.10 8.12 20 ICN203WBSG 1. .85 2 $17.85 

м 22 ICN224WBSG 1. .92 = $17.48 
6.5" 2.40 15.80 8.46 24 ICN246WBSG 4 17x1.09 = $15.98 
-. aD wn ыш 28 ICN2B6WBSG 1.43 |15x123- 518.45 
9.5 2.53 17.22 9.15 40 ICN406WBSG 1.85 | 10x1.60=$16.00 
10.0" 2.63 17.91 9.58 
АП lengths are overali, including 1" strip Selective Plating provides go!d in contact 
on each end. Choose from colors; Red, where It counts. 34evel wrap. Save by buy- 
Blue, Black, Yellow, White, Green ing sockets by the tube. All gold available at 


кү he 
Orange, and Violet. /iCipin extra charge. 


° * % No Discount 
ORDERING INFORMATION 
Prepaid orders over $50 shipped prepaid via Order 
UPS. All others add $3.00 for handling. VISA, $15- 99 
MC, COD's and open account orders will be bony 158 
charged freight. $15 minimum order. $100 500 - 999 


minimum open account order. 


Circle 296 on inquiry сага. 


RIBBON CABLE 


Solid Color 
Size 10 ft. 1008. оң. 100 Ft. 


10 2.80 17.00 4.00 30.00 
14 3.40 23.80 5.00 42.00 
16 3.70 27.20 5.60 48.00 
20 440 34.00 7.00 60.00 
24 5.00 40.80 8.00 72.00 
26 5.40 44.20 8.60 78.00 
34 6.80 5780 11.00 102.00 
40 7.80 68.00 13.00 120.00 
50 9.50 85.00 16.00 150.00 


SOCKETS 

Size Part No. Price 
10 |05108 51.88 
20 105208 2.75 
26 105268 3.50 
34 105348 4.50 
40 105408 5.40 
50 IDS50B 6.50 


.1" Spacing. Crimps onto cable with 
ordinary vise & mounts to header sold 


above. 
WIRE KITS 
Kit No. 1 — $9.95 
250 3" 100 4%" 
200 ЗУ" 100 5" 
100 4" 100 6" 
Kit No. 2 — $24.95 
250 29" 250 5” 
500 3” 100 5%" 
500 3%" 100 6" 
500 4" 100 ву" 
250 4%" 100 7" 
Kit No. 3 — $34.95 
250 2W" 500 44" 
500 3" 500 5" 
500 3%" 500 5%" 
500 4" 500 6" 
Kit No. 4 — $59.95 
500 2%" 1000 4У;" 
1000 3j" 1000 т 
1000 3%" 1000 512" 
1000 4" 1000 e" 


DISCOUNT SCHEDULE 


Amount Discount and the name of 
Net this magazine must be men- 
less 10%  tioned at time of order to get 
less 15% discount. Discount applies 
less 20% оп all items except as noted, 
less 25% “Мо Discount." 


16K Memory 8/$16.95 


4116 300ns 
ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 


LS SERIES 7400 SERIES T.V MISC. 


74LS163 7400 .10 . CIRCU ITS 3242 2.95 
7402 741 АҮ8-1013 3.96 
: TRIGO2 4.95 
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DIP SWITCHE TRANSISTORS 


4 position 1 
5 position PN2222 10/100 100/8.99 
5 position | N 1001.00 100 

7 posilion AP "n 


CONNECTORS 
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585855825 
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74S00 SERIES VOLTAGE REG'S 
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JDR MICRODEVICES, INC. TERMS: For shipping include $2.00 for UPS Ground; $3.00 


for UPS Blue Label Air, $10.00 minimum order. Bay Ar 
1101 South Winchester Blvd. Realdania add B% shies tax Cali. Residents ada e 
aalsa iaz. We reserve the г | 
ка... M 300-062-6268 (Са ) substitute manufacturer. Prices ж... ‚= without 
А notice. 
408-247-4852 


Circle 184 an inquiry card 


STATIC RAMS 8/18.95 


2114 LOW POWER 450ns 
ALL MERCHANDISE 100% GUARANTEED CALLUS FOR VOLUME QUOTES 


APPLE OWNERS 
| EXPAND YOUR 48K COMPUTER TO 64K 


SUPER RAMe?II 


PLUG IN SLOT ф 
GOLD PLATED CONTACTS 
INCLUDES 5 JUMPER OPTIONS 
INCLUDES 5 RAM-ROM OPTIONS 
ENJOY THE BEST OF BOTH WORLDS 
lak RAM RANDOM ACCESS MEMORY} 
THIS IS SOPHISTICATED FIRMWARE 
EXPANDS YOUR 48K APPLE TO 64K 
ОЕ PROGRAMMABLE MEMORY 
ELIMINATES THE NEED FOR APPLESOFT* OR INTEGER BASIC ROM CARD 
ALLOWS YOU TO RUN APPLE'S NEW FORTRAN PACKAGE ALSO PASCAL 
AND PILOT 
KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD ROM 
3 S LANGUAGE 
INCLUDES: INSTALLATION INSTRUCTIONS AND APPLICATIONS NOTES 
| © THL SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR (64K) 
SHOULD NOW WORK А5 THEY ADVERTISED 
* THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY 


UNIQUE 1 YEAR WARRANTEE!! $168.00 


SUPER FAN II 


*COOL-IT" 


TAN COLOR ” 7 

SAVE DOWN TIME / 
LONG LIFE MOTOR р c Й 

LOW NOISE I$ A MUST і i 
SAVE REPAIR CHARGES | і 
INCREASES RELIABILITY 
CLIPS ON— NO HOLES OR SCREWS У, 


BEFORE YOU BUY CALL 
ЈОВА ҒОН ТНЕ ВЕЗТ РАІСЕ. ТС QUIETNESS 15 DUE TO THE DRAW EFFECT OF AIR THROUGH 
YOUR COMPUTER AND A SPECIAL FAN AND MOTOR DESIGN 


| | Еге THGSE ЕХТНА PLUG-IN CARDS CAN CAUSE EXTRA HEAT 
ш m i | HOW TO HOOK IT UP 
. Сірі en war APPLE 
Сід your 120V cable (you won't need it) 
E "le Tum on ће rocker switch and a built-in red rendy light comes on 
| . You are all sei "COOL IT" 


Plug short 120V rable from Super Fan |) то the back of your computer 
(CALIFORNIA RESIDENTS) UNIQUE 1 YEAR WARRANTEEM $69.00 
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Flug the supply cable from Super Fan [| to your 120V power source 


aogEBEES SENXSNSON 
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WW = WIREWRA 
* APPLE IS A TRADEMARK ОҒ APPLE COMPUTER INC. 


DYNAMIC RAMS 


i 4027 250ns 2.50 : EPROMS 
jumbo Green 8120 MM 4116-150 (150ns) 5/2195 2. 2586х8 ( лыд 
5082-7760 АТСС .78 4116-200 (200п5) 8/19.95 1024 x 8 
MANT 256 = 4116-300 ات مت‎ 8/16.95 . (5у) 2048 x 8 
4164 (200ns CALL 5v) 1024 x 8 


_ 5v) 2048 x 8 
STATIC RAMS | (bv) 4096 x 6 


2101 (450ns) ‘ (Sv) 4096 x 8 

2102-1 (450ns) à 

21L02-1 (LP) (450ns) 

2111 (450ns) 

2112 (450ns) , i 

2114 (450ns) қ і (82523) ос 

2114L-2 (LP) (200ns , , 825129) 

2114L-3 (300ns | 825123 

2113L-4 (LP) (450ns) 828126 

4044-4 (450ns) . 

4044-3 (300ns) і | | (828147) 

TMM2016 (200ns) | (825141 

MB6116 (200ns) | (825130 
LP -LOW POWER 745571 (825131) 


JDR MICRODEVICES, INC. LEE Bor pnis poo e چیہ‎ чы $3.00 


| қ ir; $10.00 minimum er. Bay Area 
1101 South Winchester Blvd. Residents add 64% aalas tax Call. Rasidents add 6% 


, ! sales tax. We reserve the right to limit quantities and 
San Jose, California 95128 substitute manufacturer. Prices subject to change without 


800-538-5000 800-862-6263 (Cali) посе 
408-247-4852 


Circle 184 on inquiry card. 


чи MICRO 
dhal. SALES 


This is ABSOLUTELY the LOWEST PRICE EVER 

for a Hi Speed (300 NS) LO-LO Power 32K RAM. 

4K by 1 Chips are organized in Selectable Banks. 
ж Extended Address Lines A16 - A17 

* Phantom Line * 9 Hegulators 


(KIT) 


SCHOOLS HOBBIEST 
LM323K cy зд. 
REGULATOR 


5] TAB MOUNT 


AMP - Need we say 


mme р 7805 Ч5У ТА 
PINS PC WW These aren't the low- 7905 -5у 1А 
: ES - est prices you can 7812 +12V 1A 
а А f е 1 u’ 
8 16 3 кетке qu. А ce” —RY 1A 
5 Ae eso «ko $7 .2 5 
24 -32 48 few pennies for the 
best is worth it! ¢ GOLD ¢ 
RESISTORS .02 ea! аранын аташы 


(100 PACK) YW Ti ог Better 


1.0 75 2.7K 22K 220К 
4.7 100 3.3K 24K 330к 
6.8 150 3.9K 27K 470K 
10 220 4.7K 33K 680K 
15 330 6.8K 39K 1M SOLDER TAIL WIRE WRAP 
22 470 10K 47K 1.5M 
27 680 12K 68K 22M 
33 ІК 15К 100K 4.7M 
47 1.5К 18K 150K 10М $2.50 $3.25 
68 2.2K 20K 


WIRE WRAP WIRE 
Packed in 500 Lot Bundles 


DIP PLUGS 


(Length includes 2” x 1" Strip) OBDP 8 40 

Color — R, Bu, G, Y, Bk, W 140P 14 55 

50 ft. $1.65 - 100 ft. $3.00 - 500 ft. $9.50 16BP 16 .58 

25—3.225 40-5 6.0—4.75 240Р 24 95 

3.0—3.35 4.5—4.00 7,0—5.00 40DP 40 1.50 
3.5—3.50 5.0—4.50 8.0—5.50 Socket and Dip Plug priced based on 


10.0—6.50 
OK WIRE WRAP TOOL $5.95 


ت“ 


COMPUTER GRADE ELECTROLYTICS 


= |0 
J 


gold not axceading $700 par ounce. 


CONNECTORS 


DUAL ROW .100 CARD EDGE 
PINS | PRICE PINS | PRICE 


Capac. Volt Type 
150,000 15 CAN 
18,000 25 САМ 5.50 
6,000 50 CAN 5.75 
10,000 16 AXIAL 4.95 
4,700 35 AXIAL 3,50 


12.50 


RIBBON — 20 to 34 & 1.00 ft. 
40 & 50 @ 1.30 к. 


CRIMPING 2,00 / CONNECTOR 


—4£23— 


DEALS O DEALS O DEALS 


SHOP HERE AND 


SAVWVIE# 


es ла мезі x. ZI AE. 
Ms A TES ыы 


74LS00 
741501 
741,502 
741503 
741504 
741,505 
741506 
741507 
741508 
741509 
741510 
741511 
741512 
741513 
741.514 
741515 
741520 
741,521 
741522 
741.526 
741527 
741528 
741530 
741532 
741533 
741537 
741538 
741540 
740542 
741547 
741548 
741535 
741554 
74.555 
741.573 
741574 
741575 
741576 
741578 
741583 
741585 
741586 
741590 
741592 
741593 


(MINIMUM ORDER $10.00) 
“22-6 тей эй -2-6 Sad 303-6242 


iif E 8:21. A е. 


s. Beda — 


4MHZ Beastie with extra instructions! 
Z-80 SUPPORT 


CTC — $6.55 

SIO — $25.50 

PIO — $6.50 

DMA — $18.75 


All 4MHZ (who wants 2M HZ?) 


74LSXX 


.33 
33 
33 
їз 
.59 
38 
.39 
39 
.59 
39 
.29 
.39 
439 
69 


74LS95 1.29 
74LS96 1.28 


74L5107 
7415109 
7415112 
7415113 
7415114 
7415122 
7415123 
2415124 
74.5125 
7415126 
7415132 
7415133 
7418136 
7418138 
7415139 
7415145 
7415148 
7415151 
74LS154 
7415155 
7415 166 
7415157 
741.5 158 
7415160 
7415161 
741.5 162 
7415163 
7415164 
7415165 
7415 166 
7415168 
7415169 
7415170 
7415173 
7415174 
741.8175 
74L8181 
74LS188 
7415190 
741.5191 
7415192 
7415193 
7415194 
7415195 
7415196 


7415197 1.95 


Circle 390 on inquiry card, 
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74LS221 
7415240 
7415241 
7415242 
7415243 
741.5244 
745245 
7415247 


7415248 1 


1415249 
7415281 
74LS253 
74L8257 
7415258 
7415259 
7415260 
7415266 
J4LS273 
74LS275 
7415279 
7415283 
7415289 
7415290 
7415293 
745295 
7415298 
7415324 
7415352 
7415353 
7415365 
7415366 
7415367 
74LS368 
74(5373 
74LS374 
7415377 
74(.5378 
7415379 
1415386 
745390 
7415393 
7415396 
7415490 
7415668 
7415669 
7415670 


OUR BUYERS ARE IN 
CONTACT WITH EVERY MAJOR де 

SUPPLIER AND O.EM. — 
BUY HERE AT 1000 PIECE 


QUANTITY PRICES 


MICRO 
SALES 


1! EDISON DRIVE ж NEW LENOX * ILLINOIS 60451 
CALL TOLL FREE: 1-800-435-9357. * MONDAY thru SATURDAY 


ALL MERCHANDISE 10096 (ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
GUARANTEED! 15 DAY FULL етае. t. up те e 4 — М/С Visa 
ocessing an ing added to each order PLUS 
CASH REFUND! Shipping Charges. Please allow personal check 


to clear before shipment. 
SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


4116s $2 95 


Expansion 16K Dynamic 
НАМЕ for Apple, TRS-80 

| S- 100 systems, T.I., Mostek 200 NS 
Intel, Call for manufacturar. 


INTEL 


JUST HOT STUFF 
POWER SUPPLIES 


if you can beat these 
prices we will be truly 
amazed. OEM's at 500 

lot pay more than this, EJ 


Cal! or write for full 
spac. sheets, 


S1-MOD {KIT} 


$189.00 guy 


Complete S. 100 12 Slot Computer. Ampia 
systern power with regulatad power for drives, 
Excellent for Subsystem or Hobby usse, 


DISK POWER SUPPLIES 
PRIAM—SHUGART — CENTURY — MICROPOLIS 
SHUGART - SIEMANS — MPI 5%” 

[*5VG БА «12V e BA] 5:340 |3380 
[:5V 82A. |«12VG4A | — — — (|15323 |5625 
SHUGART — SIEMANS — CDC 8" 

[-5V @.5А |>24У e 15А | 05-205 — [52.50 | 
[-5V а бА |v24V & 3A. [US-206 | 69.00 | 


*24V @ БА [05-162 |89.00 
«MV @2А [05-272 169.00 
V 8 2A US-HTAA 


TELEVIDEO 950 
Televideo 950 —$950.00 
Talevideo 912C— 665.00 
Televideo 920C— 720.00 | 
ADDS R-25 — 710.00 
Also hava 920C, SOROC, 7 
HAZELTINE, etc, What ` 
we don't have is room on 

| this page, Cali Toll Free 
| 800 number for prices. 


C-ITOH PRINTER 


$499.00 
[m 


Look closely at the d 

photo and see other @ 
adds in this rag at 

$995.00, Perfect units, 


warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. _ 


S-100 CARD EXTENDER 


$145.00 Kit (Less Cable) 


=" we 


ы. 2-80 CPU (KIT) 


4 hours to build. (6 сопа, inct., jess fans) 
DUAL DRIVE SUBSYSTEM 8251 $4.95 
$105.00 wine Drives VERY POPULAR 1.0. CHIPS 
If this looks lika a Lobo ж , жж 
Drive System, don't ba " BY LEADING MANUFACTURER 
fooled, Just because it 2 SHUGART 801R : қ 
Зе ры ii dtm tr ای‎ ад 2114s 
doesn't mem it has to cost like ола! 5 3 - 25 
One of the world’s two 
TWIN VERTICAL DRIVES ант 
Attractive Сао | AME. Feotevy prime 200 NS 
өлгі compact Two Drive | tested units, Sold in lots of 8 only. 
Mass Storage includas m j FUJITSU, HITACHI, etc, 
Power Supply, Drives, T - 
Cabinets and Cabtes. ы. ИЙ 
TMS-4044 
big Sided, bi 
uei унун қ МІМ-5257 54 h 25 
INTEL 2147 250 NS 
CMOS Version $4.50! 
Tha other of the world's most popular STATIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the prica won't last! 


ч? 
The first time this 
world popular CPU 
offered In Kit, 2 serial, 
3 parallel, CTC, EProm ‚ ' 
Z-BO at 4 mhz. Software 
buad rate, etc. (less Prom & cable) $212.00 


EXPANDABLE RAM 
*SPECIAL*SPECIAL*SPECIAL ж 
This is the best all | 
around жез ju onm | d 
you can buy. Ju m. 
Cors 117) 
refund. Bank Select 


2716s $7.50 (450 NS) 
2708s $6.95 (450 NS) 


Remember when 27 16s were $50.00 and hard 

to get? These units are so beautiful it's hard to 

part with them. But we will, for a small prica, 
Guaranteed! 


li! 
- ыз 
PE 

= 


SII 


SHUGART DRIVE 


$12.50 - 
(Gold Contacts) lines or 1.0. 40H. > *$389.00 A& T 8" 801Н 
н а-у. i fight [ Manufacturer had 5 3 3 5 қ 0 0 
your battle, Compare ғ Double Density 8" and ^ n 4% = i 4 4 too many, buys at 8" 851 R $585.00 


1000 piece гата, 
sales dropped, so wa got'em, Fantastic buy, get 
them while they last! Full warranty. 


SIEMANS DRIVE 


at your local Dept. ң 
stora and buy U$ MICRO. © 


5'* Disk Controller t y! =" an ff 
disigned for S-100 IEEE Е Zw 
standards, Uses Western ^, Mile 
Digital 1795, 1691 


2143 Chip Set. 


ЖШ 


MEMOREX — VERBATUM — WABASH 
BASF FLOPPIES 
BOX OF 10 ONLY: . 
ea. 


5%” SOFT $2.65 FANS $14.95 | > d - 

84" HARD 10 2.65 ea. 5 1 8" 100-8 $375.00 

БА" HARD 16 2.65 ea. Thess are brand new, Very Special Prica on а 

9" SOFT 1D 3.25 ea. in the box fans. Not 3-1/8" these BRAND NEW current production units 
8" SOFT 2D 3.85 ea. noisey bearing pullouts. 4-5/8” 

g" SOFT2DDS 500 ea. | Never арша at these low prices! / PRESET” ERU TENEROS 


Circle 380 on inquiry card. 


7400 


SNT40UN 18 SN741ZIN A 


BN74Q1N 22 53741254 39 
SN7T402N 22 SN74128N Аа 
SNTAQIN 22 &N74:28 | % 
BN74(4N .22 SH74132N 44 
BN7405N .23 SH74136N — .75 
SN7408N 23 5М749988 95 
SNTADTN 235 SH74441N 78 
597408 б 5N74ATA2N 2.95 
SN7409N 222 SN74149N 295 
£N7410N 22 SN74144N 295 
SN7411N ж SN74145N 82 
5374320 39 SN74147M 17,05 
ІЗ БАУЫ! A SN74148N 1420 
SN?7414N E SN74150N 109 
$N7418N 29 SN74151N 67 
SHTA17N 29 SN74152N 67 
5975204 22 SN74153N 6? 
SN?421N A45 SN?4154N 1.19 
5N7422H 29 SN74155N 78 
&N7421N 29 SN?4156N 278 
894742659 329 SN741!597N 69 
SN7420N 29 SN74155N 1,65 
SN7427N 25 $N74160N 388 
SN?429N 45 SN74161N 83 
SN7AXIN 23 SN74152N A9 
SH74)2N 29 50741614 BY 
SHN7417N 425 SN741684N Е? 
SNT438N 29 SN74185N BF 
SN7439N «29 SN74166N 120 
SH7440N „39 5Мм?410?М 1,96 
SN7441N 29 SNT4170N 159 
SN7442N А? 8М741724 476 
SN7443N 93 $N?T4173N 70 
SW7444H 95 SN74174N 69 
SN7445N T9 5SN74175M X 8$ 
BSN74486N 278 5ң7аған 75 
SN7447N ВА S$N74177N 76 
5474489 т SN74179N 134 
5N7450N 18 SN74150N 75 
SN7451N 19 $N74181N 1.75 
ENYTAEAN 4% 5М741824 .75 
Еы?аын Ag SN74184 225 
SN7450N 25 6М24188М 7.25 
SNTASON 23 SN7A1BAN 995 
5N7470N 28 SN7418BN 380 
SN7T472N 48 SN74180N 115 
3N7473N EU SNM74191N 1,16 
SH7474N 34 SN74192N A$ 
SN7475N a5 $N7?41!B3N — .85 
SN7475N -М BNT4194N B5 
SNT47JN 400 5N74199N Ба 
$SN74B0N Ei SN74190M 85 
8N?4B2N 94 SN74197N 95 
2N7483N 465 99741904 3.38 
SN7485N 25 SN741BBM 1.39 
SN7401N -38 SM74271M 1.19 
SN74G9N — 175 BNTAQDTIM 05 
SM7490N 439 5N74273N 105 
SNT4BIN 467 BNTAZTÓN 75 
897402н 48 ENT4283M 1,40 
BNTADSN AS SN7428AN 3.90 
SN7?4IMN т SN74285N 200 
5ң?айан an SN74290N 1.25 
BN?495N 89 5N74288N B5 
ант аж 5N74385M 48 
SATSiDON 1 ВМ74386М A 
SN74107N ai 5N74397N БЕ 
BH7TATQUN т SN74308N 29 
EN?74118N ү 597417004 1.45 
BH74121N BN?4J03M 1.00 
ENT4122N BN?4490NM 100 


(1 

е 

3 

5 
SERBRRSENeaR 


i» 
in 


35 

‚29 

25 

195 

85 

86 
CD4045 1.75 74C74 75 
C0404? 125 74Chb5 179 
CD4048 .99 74CB9 5.95 
CD4D4G 45 тас 119 
GOAN 89 74С93 119 
CD4D051 1.10 74C 149 
CD4052 110 74C10? 1.19 
С04053 110 74C151 249 
CDO4055 3.95 74C154 3.50 
CD4050 2.95 74C15? 210 
CD4059 9.25 ?4C160 1 B5 
CD4060 1.39 74С361 1.55 
CD4066 75 74C183 1,65 
COANE 35 7AC164 1.55 
CD4070 45 74C173 1,26 
CD4071 35 74C 174 1.35 
CD4072 35 74C175 1.35 
GD4073 15 74С192 165 
С040?78 35 74093 145 
CD4078 1,28 746195 3.55 
Соот? 35 24С240 2.19 
CD4078 35 ?4С244 219 
Сбабеі 25 ?4С373 239 
Сбайяг 35 ?аС174 2.38 


ы ou 
5895 


74.5054 26 
745098 35 
745108 28 


741514М 95 
74LST5N эз 
741520М 26 
74LS21N эз 
741522М 33 
74LS26N 33 


74LS30N 28 
74LSJ2N 33 
7ALS33N 55 
741537М 45 
74LS38N 39 


7ALSABN 95 


74Һ551М 26 
?74LS54N 29 
74,855N 28 


744572М 45 
7415744 ‚42 
741 &575м 59 
748768 45 
7415784 45 


TALSB3AN ?9 
74,585N 118 
7415884 A5 
741,550М 57 
7415924 75 
T4LS83N ita 
7ALS95N p 
7ALS98N 98 
7418107М 45 
74LS109N ,A5 
741,6112М 43 
?415112М 43 


7AL8114M 43 
74L8122N 55 


74tS124N 1.18 
7416124М 135 
741,8125N 88 
TALS120N 52 
74L8132N T9 
74L5138N 49 
74L5138N 85 
7405139 85 
74151454 4.25 
741.5148М 1.49 
төн 
7JàLS153N 278 
741815АН 1/70 
74151554 1,19 
74151588 99 
74(8357М 8 
TALS158N 795 
7419180м 1.05 
74051861 1.15 
7415782 105 


LMMMCN/M 35 
LMJ ári 99 
імжюеан BG 
LM306H 3.25 
LM3O0TCNiM 28 
LM3OÜBCN/M 0а 
LM309R 148 
LMIIOCN 125 
LMJ ОСЫН . 
LM312H 1.75 
LMA17T 1.70 
LM31BON/H 1.49 
LMMON/H 1.25 
LM32Q0X-XX* 1.35 
LM320T-XX* 1.38 
LMT20H-XX* 1,25 
LMA23K 4.05 
LM344N 96 
LM3J?K 5.95 
LM338K 6.95 
LM338N 85 
LM€MOK-Xx* 175 
LM340T-XX* 125 
LM3A0H-XX" 1.25 
LMJ44H 1.95 
LM348N 1.20 
(мак 5.60 
LM358CN 93 
LAM380N 149 
LM372N 1.85 
LM37?6N 27% 
LM3?7N 2.76 
LM3BOCN/N 1.25 
LM381N 179 
LM383T 195 
імзван 1-25 
LM387N 140 
LM390N 1.95 
ME531VT 375 
NESSSY 35 
NESSON ЭВ 
НЕТ 99% 
NESESN/H 125 
MES86H/iV 175 
NESATVIM 150 
NE392N 2.15 
LM702H 
LM7QUN/M — 29 
Li4710NiM 7" 
LAINIH — .39 
LM7 15M 1.85 
(М723МН 65 
LM?33N/H 98 
LM? 39N 1.15 
LM7A1CNIH 33 


LM7ATCN-14 19 
LMT47N/H ?5 


BETAIL STOHES OPEN MON SAT 


TIE BE, LOW E ayes Sani his СА 2 2719, 


900, 


74L5 165M 
741571664 
74.5168 
74151694 
745170N 
TALS173M 
7AUS124N 
744 $175N 
74L51BIN 
744 S180N 
7415191М 
7415192М 
741 6103Н 
74,8194N 
74LS195N 
?ALS198N 
74,5197N 
?4L6221N 
741,5240М 
TALS241N 
74,S242N 
7415242 
7ALS244N 
7ALS245N 
T4ALS247N 
74152484 
74L8249N 
7ALS25IN 
741,5253М 
7ALS257N 
7ALS258N 
"482588 
74152608 
74,6261М 
74162654 
74LS273N 
741,5278М 
?*4,8279N 
7ALS2B3N 
74152909 
74L5293N 
?4LS285N 
74L8298N 
7415124м 
7445547М 
7ALS34BN 
7TALS352N 
74LS353N 
74L$363N 
74L5365N 
74L5386N 
74,5387N 
TALS3868N 
TALS373N 
74LS374N 
74L5375N 
?4LS377N 
7éLS365N 
T4LS386N 
741,5390N 
74.5301 
7t£,5395N 
74,8300M 
741 5424N 
74, 585BN 
74L6670N 
81L585N 

61.5969 

B1!LS87N 

B1L388N 
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== ча Қ) ت‎ == = GR RÀ 


шім. 


ЕҮТІТТІТІТТІТІТЕРІТІРКІТІТІЗТ 


т سے‎ th & 0.9 ALL فت‎ 


ж- Ж 


PACKARD D. See PP compute ست‎ > 
HP-85 NN Apple Il? 64K E 


$2605.00 F 

S AIRES е 2-60 Sottcard " 
vun "owe | 2 Te Rem cag Maxi-System 
ra dus Sur "Mace : әз Disk Reve 210000 Û е Disk Il w/controller 
He esci umen 11а Dhc Dee I e Apple lt wi48BK Сай! for more pricing! 
HP Pete ipee i (90 Total Value $2719"? your price 52229% 
T 120 00 ш For Pascal System add $425" 
ril "AE | ilar. n (ASIC! 350 00 


> 
bg 
5 
E 
nh. 
e» 
= 
т 
e 
а 


HP-4$: Рожееіш Yel Easy lo Мы: 
e The 11Р 47 соттын ея wih 


HP Ai-CV улап won «s wel ax nunhas “к iet 77 man A ue upra. na м 
ы Tou enim tuumiin һа MP a 1 10 ғ жары БЕТТЕН РЇ + 1 32% Hee freer Б рате үлү Pd n 
Er c Mr cw dA gil + T = ETT -.-. JTS м» Ст КҮТЕ TT 
aem = игиси i ih [AM and Ол C METH eet ‘i жо мењ ^ бз i aream це 
| * Contmuuun Memory алд ria ge! د‎ rear po Farb on al Pd inn 
gy ni унүн 1 ағыта ыға F1 p4 


e Optional оснива ipw you 
LO арал APA 
| НАРЫ Syam i mn 00 
= HE JI Siiip il Зе ГЫ 
AP-atcy AP Cour Ge Miet ы. ГЕ 
ШЕСІ HPA: inha Aare t ius [МЇ 
ie HE Нш 1% niii ТІЛЕ: 


T3 Gî КЇЙ СЫ RAM t gas ng её тсн ERE Pow ы un ceri Dar Сай 
Dope ees "бшш: НІ" қоз Dmie: Dr mor Гай Pis 
Аа T ae ا‎ = ga É 
Bo R TIC ARM іт ere ire rosa bere 
Comoe diy 
Азан 


ҚҰЛАЙ ол 
Manuel 


> Automalian ci 
Robotic Ачпатінұ 

һ Educalion In 
Robalic Priciples й 

e Anlitalat Intaligance Expenfmsnti 

a Compilar Art and Games 


$1695" 


Алтуг Sofrwara toi TREMI " 
wi pnilclona Мапиа! 838 
Áppilegiinta/Rajaninia Маны 518" 


California Compuler &ysiema 2200 
SUPER S-100 BUY! 


| We omy offer Ардіп 
CP agar which 
ғай Dan тейи 1] 

"my cur so wine SERT 


1 MD" у\шсаїс—Моу Balto: THan Eve: 18800  WORDSTAR-The Bancnmark of 
m Уімрісі--бғарт your Wordprocnasing softwere (aquites 2:80 
. y m -— p cac Мотото чаш кйш 348 00 
. Z40 ru а allready ial ptad— Vii — 
е Double Овпайү 2189 Controller alrend Anai E е 239.00 теа? Manun меді Pow кесара ч 
* Interface to Vista V-1000 Chassis M О8МБУІмсшсСотрвише 29900 анин наны ge 
iyami- Communicate 

wi newer yagg.00 | ОАО о memo Модара анн eem 

Ип (2) Bhugart Doubla бөлей BP Qunaral 4 29900 пола chained ptınting 18. 
рыл ына лыны GENE BP) Accounts Rocelvabie 99900 — SPELLGUARD Wil proatrmazi Wordstar 
Floppys mounta ada 1 ЕРІ Inventory 299.00 È VTE-BO Text files agalnal an 


Slackiitp inventory Bystam 349 00 expandable 20.000 word dicio 
саат Улаш АУДЫ 2ва 00 оо 


Мкгосот Micrócoutar 229 00 SUPER SOUT а spit. merge & 


Місгосат peste ا‎ 229 00 BOTT sae nid менеп оп үйші” 

Aecouniing Pus th Bt Prg 1250.00 CPM Dija Fire нал 
Stcnewaro ОВ Mania 180 00 SORT йй @ Be Micraagt 155.00 
Siongware Utili iy Pha (For anava) 80 00 COBOL E) Bs Hic 749.00 


ACS BASIC COGN TE D SVATE Tole 
Sccounting бүлт incites бл. ама 
PAYROLL #9900 New 


Breakthru in Apple li" Mass Storage! 


Vista A800 Quad Density DMA 8” Disk 
Controller C ےا‎ 


Aulomalic Answer 
Direct Connect 


Model — . оту$595°° 


0-300 Band 
List 279% a+ Comp lete Subsystem Offer 
АСР 24595 « V1000 witwo Qume Datatrack В е Cable, ready to run 


• A800 Apple ІІ 8” Disk Controller 
Total Value $2939 your price$ 2495% 


ЖАТАР! воо & 400 


Personal Computer System 
ATARI 800 $79900 
ATARI 400 637500 
ATARI 800 Includes: Computer Console, BASIC Lang Cartridge, BASIC 


Language Programming Manual. 800 Operators Manual w/Nolabook 
ee RAM Module, Power Supply, TV Switch Box 
Gogy Оғы $$ fe: 


List 158" 
Answer Originates ACP 169°° 


D-CAT" 


direat Conni 
0-300 Band. 


Lisl 249" 


АСР 18999 


Singis Board 
Computers 


AIM ES мык 7500 iach 
$ed 478; aio gobi Dri еф Aq "eme lart ММ бас Греч we 
AK BASIC HOM 99.00 Ме Г mt E Ao [үүнүү чиш bee teras кы 
АК ASSEMBLERROM 84.06 быға, же. 7500 шь «лыу Мс ее ішіп mt Pam (ней 
POWER SUPPLY 84 95 өз m 15 Gees бт tee "MUCHOS СҮЙ 
ENCLOSURE 489% ңе ШІ seriy wi 1305 Мы ae ogre ыш 
TOTAL SYSTEM ААК 855 90 iun dun: Е ен WS d mu ee. чия "ү, 
SYHEATER S YM-1 213.00 erent - М ытыы Саға гч, A tra МИ А geri. Cage pnta 
SD 2.80 STARTER BIT 367.00 opperiri ла есе ^i Aria m, вт = — 
» PA иы 
НГ за OEC PEE 21 T 
SGC 2002-80 AAT 389 Do 
ACA COBMAC YIP 198.00 
СНОМЕМСО 2-80 58С 443.90 


P.O. Box 17329 Irvine, Calif. 92713 DRIVER'S LICENSE а п MAJOR CREON CARD 
iF H . 1 T 9 IS RECUIREDONALL CHECR&S MONI Y OHOH ЇН 
Direct Order Lines: (714) 538 881 3 ОН LASHIER CHECK WILL FACILITATE d 


(BOO) 854-8230 or (800) 854-8741 SHIPMENT OF YOUR РИНСИЛ54 


Circie 6 on Inquiry card. 


Vista 
"V-DRIVE" 


THE LAST WORD IN 0”‏ کو 
ww FLOPPY-DISK ENCLOSURES‏ 


THE VIETA V-1000 FLOPPY DISK DRIVE SUBSYSTEM 
Ab Deis haters ets elma! Белі жару arpess із des aI өті cornu © Бий 
отаг уй вікте жу игй sue uou] drm пй De avi орып 
Ф exh етеін and Super dup due inen, qu О rc^ stare a unn @ Son 
phy DLDIEIILOC E TOLL T d Pg i-i 
ETIN DIY UE abu Fund 0Р0 as fir rad US, 
КЛЗГЕІЕІГЗ AERIS E ҮЗ, NEL. E e Дй, 
PTUS COS UCI edP егемін qub. Sry Tut aloan әне RÉP ресу andi 
turre © [ewes Dé AJ іс шү ше О eee 


DISCOUNT PRICES 


. .. “ИШТ КЛ ДЫ: 195 
СГАЫНИҒ ак h «ар кімі ^en Өле тен шруісін — $1495 
CABINET ыы ыза ач ct pem өргүй сайы $1995 


TRS 80" MODEL I, 
PMC 80, ZENITH H89, 
S. 100, etc. 


ONLY 310"? ea. 
MODEL V-801, 
80 TRACKS, SS 

ONLY 425% ea. 


28.85 4 DRIVE CABLE 29.95 


MOSTEK MK4015 
4K Dynamic RAM 


Relresh while supply lasts only 49° 
Pin equivBleni tà МК4027 except nas | ms. 


S-100 WW 
$2.99 each 


FIRST QUALITY AT SURPLUS PRICE 


2708 EPROMS 
PRIME-450 Ms. 


8 for $29.95 
4K STATIC RAM SELL-OFF 


2 DRIVE CABLE 


77676177” Zilog 6104-4 


Same 25 TMS 4044 but designed spesilically 
for 2.80 based syalems. Thus is full spec 
AK x 1 ВАМ АВО М5. 

While supply lasts $1.49 each. 


SPECIAL PURCHASE 
$59.95 Limitad Supply $59.95 


IK Ађан RAM Boards. Fully Populateo as Is. 


FLOPPY DISK DRIVES 


FUME’ Пина» А 
* [дийн Suchet 
s Uoue Dengi y 


ACP LOW PRICE 5569.95 


ЧТипаот 1193100 а 57,7 Diah Drm 

ЫР» 051 5". AO пися 

bhogan $8400 5'4” 15 lacks 

Spar во Йн 

Stamens Shug Сее ранно ode: CNG кос RD 
PEAS Мінгені 277 Dal 

MPI Въ 53%” Duwi 

WAGO SIE MER n2 

iP 1 Особа res Dama Shoga Sige n0 acus 
ЗАР! 12 Dubia Traces Danei Doura бета ^£ track 


17500 
475 00 


8800 MICROMODULE " PRICE us 
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floppy disk or Winchester delve. 
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Adivine the ponies ol of tie өүө паар. Ris inar Бы f pm 
xreésprar af dala and Шеті the прагыос of рагы шк рргізі 
But сш af cdi thie " Даат terminal, ejth а Ши icc тш te жеу 
wo make Lha fume for аш 8-100 compaler ad vidus diapi.rr. or aiiis sipi 
Плей diim etl) accept the есы] АПМ-85 таг! import. 
Vive a aree Prp ік avelinhle for am одда) £10 
Afi апр аре ws гене! өті lini: Chrigteal мораа user MU. 72 М. 


Regulated $1155 


Power Supply m 


5 VOLT Samp 


Гм» USU өнерім» purer жырт йз ea Ға 
Paas jransisfur pepulaiicn ғыбтыҒа live voli$ a =. 
for £ TL eater арис лја. БРС 


TOLL FREE ORDER LINE 


(800) 421-5041 


TECHNICAL & GALIFORNIA 


2136799001 


жы iere gh wae гм ире. 


Тал үш 
a" payee 


"гын 
„лр 


sal ғ 
mr 


California Digital 


90503 


Post Office Вох 3097 В ө Torrance, California 


Enclosure for Two 8’’| World's Best Selling Printer 
Disk Drives and 


12 Slot Motherboard E PS О 
5375 | МХ80 


dn aan ee imm edia te Dell very 


Correspandesce quality printing. 

A lot of printers chung à dul more can't touch (io MW 
performanec. H gives vou a choler uf Hl, B0. 65 or 0 col. 
umns oi printingin as many m four distinct printing йү 
modes, 4 tota] od tGecive different contbinaliime whith gan 
accommodale hearty any printing teguina. 


Rystorn integration. Buy as much ал vou require. 


ім The basic enclosure із ^ngincered from welded 
' т- siructural alcel, ЯҒ Hae ПИег insures thal the 


enclosure conforma ta the Federal Communication Cammis- 
ніс RFI requirements. Two exhaust (ong provide maximun alrfow across print- Bidirectional printing Logical sceking 
ed circuit! cards. The encloaicu haa mounting peavisions for two E" Qume for Shugart dish drives пі shortest lines BO LFS. 64 graphics characters. Forms 


и 1D megabyte Winchester drive, The baste package is euppliad with two AC accessory receptecies and handing. The list of standard Ivatones perv ип amid on. The 
А pd ы К, EN haa been machined то accept nine assorted compuier cormmectora. n y Әсі vv that three дее lew printers thal can compete with th 
Shiny * OO MX-80 al ANY price. And none — АРИС — mm ith estraurdi 


FOWEH SUPPLY mounts into basic enclomice, supports two 8” disk drives and I2 alot riatherbuard. marty sHutdable price range 
Shipping weight 13 thy. FSS2O 9/00 
ABCDEF Geil JF Lin ORSTUVIIEX Y 2n BDDETDHI.] 


тыы, ELLE Ln PEE EE aliaa. 
ACCESSORIES FOR THE 


APPLE 
T 


| MOTHLRICARD with позже canceling buakel-weavr. {round plume. 
connected and capt cage, Shipping weight Jibs, DIDB-MTHI2C 296. 


ponte with 1wabvv gotd 5-100 1-46” T Bü mEM-—— 


3101 


Dispiay 
Terminal 


IBM Direct Price *1 29 5, <= 


NEC Spinwriter 


55I0EP/S; 


[lw ned precii ^ ipia rip 
шига Dem фағта) — Cw NR 

md 25-2107 езгіні Мит! Gas 
abe, ad cert 


pe eer 


ad’? pria Gare art riuin. 
hele ated кш Айше} 1390 HS avela (uus, ER“ 


rae apie is ghar- 
19514152 ba majila) wih Worth part allo? 
far Mar шы 9 He (mri mA avec 
nh» aai Іні 


577 (Вч, 


ша PRINTRONIX 


P-600 


56150 


PRINTERS 


peor MAS PHU MRED £475 
раш ANAOFT РНЕКМХЕОЕ 395 
Epson АКИШ — PHEMNIgO 875 
Abadas DRUG РВ А9500 

An alex 11501 PMuAUu5OL 
Anacat 150 PhRA15U 

(09 Pupur Ter. ГҢ+146006 

(DS Tiger $40 PREGA 

{hablo 434 ЫН; 30 

1а» 4030 Al?! 650 

Liar 1540 ЫЛ, 
Идїлдошһ 140. 130 
Рүшигтенх 3 RP 400 
Бгіпіғшіх GOO CRPROO 


NEC/Sellum і 
МЕС Зи ШК 
TEU Star wrt. 
udan Яй 
Ukidain 42 
Chkidnai 11 
Teletype 41K 
Terss Ina, 810 
Tex. Ins 110C 
Cantirmuce 710 
Cem rimis 7:0 
Cintronices 710 
Сеғиттк 704-5 
Сетитпх-704-71 


РВЫ5510р» 
РИМЗМАрв 
PRY 00 
PHORO 
PROR?7 
Pam) 
PTT4320K 
PRTS10B 
PRTHOC 
PRCTIOP 
PRCTYP 
PRCTISP 
PRCTO4-b 


РАСТ04-21 1304 


SYSTEMS 


пя 43K MEMORY 


LO) рдсканв 


НР85 


SuperhromnüiQSYSSBE4Q 533560 


lows Pack NS SESH PA 274450 
Пот Puch Ui РУЗ 180% 
алса ASSO &YSACSSEOD 4745 
Combos 1 SYS HIL 179% 
Cinnuadurg — SY5 0013 1403 
Céemmzdnre ИШНИ 3705 


Superoroinf4Lb SY SSB 
могі ar 849) SY SN64 
ичиле 640 БУ SNG4D 


{| y APPLE Ш 51170 


2850 
33v5 
3895 


NEC/FC8000 SYSPCD000 cull 


Apple U Mus SYSAP 


rive 


California Digital ^ — 


discount 
price 


51 1957 


DIALOGUE 80 
CRT TERMINAL 


Өй o[naturen rer 
kem. feud) ts*ensity рғ cial 
lii ығ character mode. 


VIDEO TERMINALS 


ADDS Regen 25 numeric cluster 
ADDS Regent 20 24th matus Line VUT 
ADDS Regent 40 ilmited graphics 
ADDS Regent 50 Block mode 
Ampex Diatouge 80 Lwo page.detatch 


Digital Equipment VT-100 
Digital Equipment VT-132 
Direct VP-800A ennilator 
Huzeltine 1410 

Hazeltine 1420 

Hizeltine 1500 

Hazeltine 1510 

Hazeltine 1520 

Hewlett Packard 2621A 
Hewlett Packard 2621P 


IBM 3101-10 character mode green 


1BM 3101-20 block mode 
Lear Seigler 
Lear Seigicr 
Lear Seigler 
Lear Seigler 
Soroc IQ 120 
Soroc iQ 135 
Sorce 109 140 
Televideo 912C 
Televideo 920C 


АПМ5 
ADM? 
ADM42 


NEW 


Тейеуідес 950C delatchable keybd. 


Zenith 2-19 


ЗА upper case only 


detutchable keyboard 


5850 
050 
1195 
1495 
895 
1895 


VDT-R25 
-R30 
VDT-R40 
VDT-RBO 
VDT-D80 
¥DT-¥100 
VDT-V132 1895 
VD'T-P800 сай 
VDT-H1410 750 
VD'f-HI420 795 
VDT-!11500 850 
VDT-11510 1025 
VDT-H1520 1225 
VDT-HP21A 

VDT-HP21P 

Ү1УГ-3101 1185 
VDT-31012 1385 
VDI-L3A — 850 
VDT-LS5 945 
VDT-L3l 1385 
VDT-L42 1995 
VDT-Q1?0 875 
VL'T-Q135 850 
vbT-Ql40 1150 
VDT-T912 665 
VDT-T9z0 745 
VDT-T950 985 
VDT-Z-19 135 


VIDEO MONITORS 


BMC КОС 18MH? 


P-31 grn phosphor 
Leedex/Anidek 12° 
Leedex 100 green 
Leerisx 100-80 
Hitach: color 13" 
Zenith color L4" 
NEC green phosphor 


$259 
128 
160 
197 
388 
379 
219 


100 


Panasonic color 10” 


Sanyo W 

Sanyo 12" 
Sanyo 15" BW 
Sanyo 


Bw 
green phos. 


149 
235 
258 


13" enlor 419 


All merchundise sold by California Digital is premium rade. 


Shipping: 
Foreign orders 10% 
California residents add G% sales tax. 


shipping. 


Firat five pounds 82,00; caci 
Excess will ha 


а Чета ade Ж 
койша. 


COO g наза Ран, 


i$ asd ¥ ney boned, 


CALIFORNIA COMPUTER SY NTE 
Arithinsetsc Prozesnor THI U/C i1 
еа ће serial interface ТЇЇП 122 
Сегегеліса Interface cary 7720 85 
УК РИСА Module TLES 
Calemier/Clock. Gat. back-ap 1474 
Бәгшігі lata Hater 27204 

l*'rograrable Tliner 17444 

halogi igital raavemer THUA 


LUCHOSQFT PROULTS 
Appin in X-Bhü CPU сат 
UL. HAY ES PRODUCTS 


Dahe Viglow / SU Colima ¥ Бро 
be TERACTIVE STRUCTURES 
16 Channel A/D sard AIO 


һи NTAEN COMPLETA РИСАМ ТЯ 
iniru X-10 syster бат Hafi 5120 
Largo X614 eara nnl» 

16 channel ADGA Û ғы 

Apple Crock патоне lekin 
*speemalker 217200 

АС Pus with Mises 

ROS Writer! Program maf 

APTE BHART РЕСЕ ЮТ + 

Apple Language cari 

Еру Шай wath sene ler 

Flappy slink alam! сін гг 
Apple parallel ааст 

Sal MICILOCCDRMNTP UT IH 

[ма] eeckal pat-dici iier er ATO 


PAEST D Y ALLY л абз ГІ 
П Фару ceerolter Шча Vb 


5-100 BOARDS 


Assembled в Tested е Burned-in 


CEE САНЫ 


САП. Єзнеры т 10А 7-М) 
бық ім HIC Melo 
keane 2-80 fe utt, РМ 
ишш. ап 
demi) (MES рова qual 165 ti 
иеше 810.030 th 
Ме yew гелт} Fenua 7-90 
taurid f parallek. pral tinn 
Uso # vector МИО 
Als болғын SHERI FY 
with sral a paraled 
bt (nr LC- SNL? 
T Y IIRIS өріс tuor 
1 a Лоррү dish етаптыйуғ 
plu HU ШЕ DOU} 


so 


МАҢНАН“ 

сіп. Compteur JHA 12 «ші А 
dri — ERN -C2700 

FT P ab ае КММ 

Fl 23 alp лық ENM-T22 

Gothen аг. Fk N Niel 


Ath. MNT пони» 
Calif. ftipatur 20и 5 аЬ. 

менін n peur Hitt pr 
ай, Conquiur S010. tah 

Sae mier cry Hii-{L Ald 3 

Gd) tiuquter Jae FIK 

a Alder: онт тєгє ШЕМ di» 
tili «i How 13 RIR matr 

wiper ій tf? ІІ OFF 223 
412 ато e Ramamingur Ц 

töh “"енлтіс ш-н т") 

ШІЛІГІ IMEE 773 
Ыамнырычынн! бене ШВ чоо 

tur Bip Аеро HHS 0100 АНА 
ОТИ 
based) lraqe 235, ТТ 

пана тағы MAINS 
ы» Қойып J qem =] 00 

prhgrenanbay (10231-00080 


P LCPPY DISK UL TTI le 
Calif, Cuamputye 2422 with 
1.J +: Ukip 47345 
kunst "Link tain” de hune th 
МЕС 195 солға ту ім 
artt айын 194 „С 
MIU ANIMI Фук TRS wir 
single 5 ube шпа, bee 
recovery Hifl «511 
Nd Porto vri tl 
Ша. реле ЫИ VEZ 
йаки (dn Hi - (7 
Marrvw зыт іне, Joa her, d 
айы» ceti МН iul 
Aneros ihaili con ПІ 
ıl able rmn [Au ші =m Lee 


IXTEA SLE unb 


Са Се көне 27120 ігі! 
3 uerit par 1 01-4 TUR 
Mb: [idi be ГИТЛЕР 
2 auriul/4 інгі ШЫК лр 
Мыя ligar An carm 
Fawr olt, > ОСЕТИ 
tauti шет лек An» 
J амгы! por 0 fel aad ( 
tas Дый! еті bir {жщ 
| әлгі? pev | Malena hey 


SURCIALITY (UAR 

МГ Co patur Fı al titer |і 
cohmdar (E eL 

Artes bire, Wir ate dicm 
түр. Li 

Aries belies, Conr edl Pn хом 
мө алан) ШЕ ACI* 

{анана Spa. (rur ndr 
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ен імен 
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Rotron Muffin Fan 


51477 812.00 


115 VAC. 7 Watts WIDAI 


Factory fresh Muffin fans 


NOT pull-outs. EME-4M 


100 
10,50 é 1000 


TOLL FREE ORDER LINE 
800 421-5041 


TECHNICAL & CALIFORNIA 


master charge Open accounts extended to state و‎ h U eilucaticonal ВЫ = 
x rn түй tlons and companies with a "Strong Dun А Hradstreet. 


Warehouse: 15608 Inglewood Blvd. — Visiipra ly appalntzient 


213679-9001 


Circle 44 on inquiry card. 


Terminals and Printers 


grum data 
systems 


249 Video Terminal 


List $995 


OUR PRICE 


Limited Time 


Intertec 


NEW INTERTUBE Ill 


List $895 ONLY $749 


12" display, 24 x BO format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert /delete editing, eleven special line draw- 
ing symbols. 


TELEVIDEO ТМІ-912С 


ТП 
ПИШ 


LTT 
а 


ІНШІ 


m" ag > 


Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversible vídeo, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "С” version features 
typewriter-style keyboard. List $950 


CALL FOR PRICE 


920С (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 


HAZELTINE 15 


, CALL 


1410 w/numeric keypad, List $800 , .. , 


1420 w/lower case and numeric pad... . CALL 
1518, List$d385 LL. tweet wesc eee CELL 
1820, List'$93888. . 1... aaa ros “САМ 
SOROC 
10-120 
List $995 
SPECIAL 
5729 
E 
10135 


» $749 
| 10-140 List $1495 
SPECIAL $1149 


CENTRONICS 
PRINTERS 


730, parallel, Ingun, actu 
NEW 739 w/rtaphics 
779-2 w/Iractar (same as TRS-80 Line 


Printer 1), List 51350 $799 
704-9 R5232 IOCPS $1595 
704-11 Panina ІБОСР5 $1695 


Terminal/ Keyboard as well as 
RO Printer Only models available. 


CALL FOR PRICES! 


PAPER TIGER 


— - 
-- 
E та 


IDS 446 PAPER TIGER... ......... 
105 4456 PAPER TIGER 
Buffer w/graphics option, incl. buffer... $789 
NEW IDS 460/560 
QUALITY PRINTING AT MATRIX 
SPEED — LOGIC SEEKING 
PROPORTIONAL SPACING 
w/ auto test justification 

NEW IDS PAPERTIGER 460 List $1295 ., $1099 
NEW IDS PAPERTIGER 460G List §1394 $1149 
NEW IDS 560G List $1794 
TRS-80 cable 


$698 


wo wow  — oom mo т 


s.n 9 9 > =з r phar NG жж «ти. 


TI-810 Basic Unit, $1895 . 
TI-810 w/full ASCII (Lower case), vertical 
forms control, and compressed print 
TI-820w/lower case List $1995 
TI-820w/full ASCII, farms control, 
compressed print . ‚ List 82150. $1795 
TI-745 Complete printing terminal 
with acoustic coupler, List 51695.,.. $1399 


$1595 


$1795 
$1645 


ANADEX 
DP9500/DP9501 PRINTERS 
OP-9500, List $1650 .......... .... 91349 
DP-9501, List $1650 ......... ‚.... $1349 
ANADEX pP-8000 
80-Col. Dot Matrix. .... $849 
OKIDATA 
Microline 80155599 ONLY $499 
Tractor Feed Option ,.............. 5109 
Serial interface .............. 2 $ 99 
Microline 82 Lis! $799 $679 
Microline 83 Lis! $1260 $1069 
EpsonMX-80 FTList $745.... $599 
ЕрвопМХ-80 List$645......... $499 


a a ee ee 
Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 


CALL FOR PRICE 
950C List $1185 ......... CALLFORPRICE subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


e 


Circle 247 on Inquiry card. 
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Computers, Disk Systems 


SUPERBRAIN 
Bv INTERTEC 


data 
systems 
Z89-FA 
List $2895 
OUR PRICE 


$2395 


inum 


2-69GA 

List $2595, Less Disk. ............. $2149 
А-В? Two Drive 

Miniftoppy System List $1195........ $989 
Z-A7TDA..... —— — __' $3695 
8. Two Magabyte Disk System 

МСМ ГЕ 53059 


formerly ITHACA AUDIO 
Tha new Series ІІ CPU Board features a 4 MHz 
2-80A CPU and a-full-feature front panel. 20- 
slat actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan}. DPS-1, 


inl $219! CALL FOR PRICE 


COMPLETE SYSTEM woh InterSystam 64K 
RAM VĒ Board and double density disk 
tontrallu board Full 1 year warranty, 


CALL FOR PRICE 


NEW! 
CROMEMCO 
SYSTEM ZERO/D 


A complete 64K Computer with Double 


..,тла 


Density Disk Controller List $2995 
OUR PRICES2545 


Companion Disk drive for above — 
Quad Density — Total of 780 Kilobytes of 
storage on the two drives. ..,., List $1295 


OUR PRICE $1099 


Only $3644 tor a complete 64K Disk System 


еа PACKARD HÎ 85A 


MORROW 


THINKER TOYS” 
DISCUS M26™ 


26 megabytes of W 
NWS 3795 


formatted storage 
List $4495 


р ғ”. ^а 


64K Double or Quad Density units available. Uses 
two 2-80 CPU's. Commercial-type terminal with 
12" monitor Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 


density drives). Two serial RS232 ports, WO port 
ан. Чата iih optional 5.100 = THINKER TOYS? 
interlace. Comes with CPIMTM 2.2 operating sys- DISK SYSTEMS 


tem. МіпіМісғоМап can supply a wide range of 


CPIM development and application software Now includes CP/M* 2.2 


wi64K Double Density, List $3495 52869 | D'scus 20, List 51199. .. $998 
w/64K Quad Density. List $3995 . $3395 | Discus 2D, dual-drive, List $1994 $1669 
Discus 2 + 2, AGT, List 51549 $1299 
coii Dual Discus 2 + 2, ABT, List $2748 $2299 
i DU) HEWLETT All Morrow floppy disks include CP/M" 2.2 
ENTE PACKARD and Microso!t Basic 80 
HP-41CV MORROW 


$259. 


DYNABYTE 
DB 8/1 


List $3695 
DISCUS M-10 QUR PRICE 
Wirchener © $3095 


DB 4 ¦ mi 64K RAM SYSTEM МІН 
280 CPU and 2 senal and | paatin EO, 


List $3395, Disc. $2850 OUR PRICE $ 2/95 


NEW! CROMIX 


FROM CROMEMCO 
А New UNIX Like 
Disk Operating System, 


With true multi-user, 
multi-tasking capabilities 
List $295 ........ — OUR PRICE $249 


A NEW! DOUBLE DENSITY 
е Hp. 531 CONTROLLER BOARD 


= ecial $1749 FROM CROMEMCO 


5А : 4 With built-in diagnostics 
F.O.B. shippi 
offers MEN te ет Н ties alice AT priate 16 FDC Controller, List $595 СИН PRICE $505 
-r for prepaid orders, Credit card and C.O.D. 2% higher. 
C.0.0. may require deposit. — WRITE FOR FREE CATALOG — 


- т - 1618 James Street, Syracuse, NY 13203 
Mini Micro Mart, Inc. 5525 с 


Circle 249 on inquiry card. 
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If North Star or Cromemco offer it.. 


WE HAVE IT!! 


Immediate Delivery at DiscountPrices 


NORTH STAR Horizon' 2 NEW System 3 
= тр AN ы Бу CROMEMCO 
= Now with Dual 
Double Sided 
Double Density 
over 2 megabytes 
of Storage) 
64K of RAM 
List $7995 
ASSEMBLED LIMITED TIME $6395 
HORIZON 1, DD ...... $2279 32K, OD, List $2995..... 2539 
HORIZON 2, 32K, DD . 52619 48K, QD, List $4090 . .... 3469 
32K, QD, List $3595..... 3049 64K, DD, List $3830 .,... 3239 CROMEMCO SYSTEM 2 — Now double Density 
48K, DD, List $3590... .. 3039 64K, OD, List 54330..... 3669 with Double Sided Drives, Quad Capacity mini 
NORTH STAR APPLICATIONS SOFTWARE floppy disc drives. List $4695 ......., Only $3899 
ii i ims with North Star Disk Systems — specily Double 
or Quad Densily CROMEMCO Z-2H Full 11-megabyte Hard Disk 
NORTHWORD, List 5399................................ ‚ $339 
МАШМАМАСЕВ, Мааа o ОО. 249 system. Fast Z-B0A 
INFOMANAGER, List $499................................ 419 | 3 4 MHz processor, 
GENERALLEDGER, List $999 ....... — 224 РРР NM 799 І two floppy disk 
ACCOUNTSRECEIVABLE, List $599 .,,.,.... ka aad b ав к=» f 499 drives SAK RAM 
ACCOUNTSPAYABLE, oos СГ Мата MINES >. 498 memory RS232 


NORTH STAR HARD DISK HD-18 


18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried-and-proven 14" Century Data 


special interface, 
printer interface, 
and extensive 
software available. 


List $9995 
NORTH STAR MDS-A - Double (or Quad) | СР OUR PRICE $8489 
Density Disk System, Kit, List $799. OUR PRICE $669 M 
Assembled and Tested, List 9899 SPECIAL $719 Beat the p price increase on many 
СВОМЕМСО Boards & Software. 
NORTH STAR MEMORY BOARDS ORDER NOW!!! 
16K Dynamic RAM (RAM-16-A/A), Assembled, List $499, . , , 8420 — niea ema rab —" 
ИРАК анаа. een tL ےھر‎ cay aote - w/ built-in diagnostics — 16 FOC Controller List $595.......... $505 
Cromemco System CS-0/D 
O rt ta r rice o 2-80 SCC СРИ,64К2,16ЕОС.'........ ..... .. $2595 
SINGLE CARD COMPUTER — SCC-W 4 MHz. List АБО. ........ $382 


MEW COLOR GRAPHICS INTERFACE — 801 List $595 DUR PRICE $505 


going ир MEI CROMEMCO HDD — 11/22-megabyte Hard Disk for use with existing 


r^ xm systems. ОМА controller. Transfer rate of 5.6 megabytes/second. 
Check by phone for prices after May 1, 1987 Н00-11. List $6995 ..................... OUR PRICE ONLY $5939 
Jj AF OTIO ................................. . $10.189 


SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect, 


Advertised prices are for prepaid orders. Credit card and C.O.D. 2% higher. Deposit may be required on C.O.D. All prices subject to change and offers 
subject to withdrawal without notice, 


MiniMicroMart, Inc. =. 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 LA 710-541-0431 
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Better Products, 


JADE 
Double-D тм 


Get the Inside Track = 


pi = " MM "n ы 


“ыш — 


8-100 bus compatible е Reads and writes single 
vr double density * Density is software selectable 
ә CP/M" 2,2 compatible in single or double 
density * Controls up to four 5-1/4" or 8", singleor 
touble-sided drives @ Single or double-sided drives 
may be mixed in the same system 9 On-board Z- 
RDA to assure reliable operation е ЕТА level serial 
printer interface on hoard, baud rates to 9600 
| (perfect for despooling operations) е 2K of RAM 

on-board % Uses ІВМ standard formats е 

Designed to meet IEEE signal disciplines e Works 

with 8080, 8085, and 2-80 CPU’s * «layer PC 

board with internal power and ground planes 
provides very stable, low-noise operation. 


IOD-1200B Bare board , .... ...... $59.95 
IOD-1200K Kit ................ $299.55 
IOD-1200A А & T for & ........... $375.95 
IOD-1208A A& T fori" , ...... $395.00 


SFC-58001200E DD boot PROM .... 
SFC-59002001F CP/M 2.2 for DD . $150.00 


JADE 
Memory Bank >м 


8 ar 16 Bit Dynamic Memory 


New, from JADE (naturally), an IEEE S-100 
64K dynamic memory that looks toward the 
future. e [EEE S-100 standard pinout and signal 
discipline е Expandable to 16 Megabytes via 
switchable port OR extended address lines © 8 or 
IB bit words, automatically, depending on the type 
af CPU on the bus е 4-layer PC board for 
extremely low-noise operation. 

The new JADE Memory Bank™ is one of the 
safest places you can store your valuable program 
| information. With its on-board refresh controller, 

this board allows DMA operations without regard 

to time factors, М. will run reliably at any system 
clock rate up ta 6 MHz-because it is clocked with 
the system clock itself (no one-ahots are used for 
timing operations), Its unique IEEE design 
enables it ta awitch from a 64K by 8-bit board toa 
32K by 16-bit board automatically (responds to 

IEEE!» 16 Rast line and, ifenabled, replies with 16 

Grant). 

On-board MI wait-state generator allows the 
use af slower memory, and a unique on-board 
precharge extender makes this board run reliably 
with any manufacturer's 4116 memory chips. 

Compatible with Cromemco and other CPU 
aystems — features enough optional strapping to 

| enable it to run with any Z-80/Z8000 system. 


| MEM-98730B Bare Board ....... ... $49.95 | 
MEM-89730K Kit, no RAM ........ $199.95 
MEM-16730K 16K hit ...... ...... $219.95 


MEM-32731K 32K ht . ..... 8239.95 


MEM-48732K JSK kit .. - $259.95 
MEM-864733K 64K kit ... .... $279.95 
| Assembled & Tested . . . .... add $50.00 


JADE 
The Big Z v 


Z-80A Based CPU 


Power-on jump to EPROM 


CPU-30201K Kit,... . 
CPU-30201A А47 .... .. 


LEN E 


Memory Chips on Sale 
25-19) 
2.75 
3.45 
15.90 
6.15 
1:53.45 
15.90 
24.90 
5.50. 
2.49 
22.90 


noe 
2.49 
2.90 
12.90 
5.73 
11.75 
12.90 
19.90 
4.50 
1.99 
19.90 


19-21 
UD 
З.) 
19.90 
7.45 
15.45 
19.90 
29.90 
6.25 
2.089 
24.1X) 


1-8 
з 
4,9%? 

эл) 
К.и) 
19.90) 
24.90 
39,90 
6.90 
43.225 


2H.90 


JADE 


21141. 4 МИ: 
2708 2 MIE 
2512 2 МИ; 
2716 ? MIE 
2716 4 MHE: 
2732 23 MH? 
2732 4 MIT: 
2758 2 MH: 
4116 200 пк 
1161 2X) ns 


| Disk Sub-Systems 


Shugart, Siemens, Qume 


Handsome metal cabinet with proportionally 
balanced air flow system 9 Rugged dual drive 
power supply 9 Power cable kit е Power switch, 
line cord, fuse holder, cooling fan e Never-Mar 
rubber feet ө All necessary hardware to mount 2- 
8" disk drives, power supply, and fan * Does not 
include signal cable 


Dual 8" Subassembly Cabinet 
END-000420 Bare cabinet ........... $59.95 
END-000421 Cabinet kit ... $225.00 
END-000431 A&T $359.95 


8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit u/2 FD100-8Ds $975.00 
END-000424 А & 7 w/2 FD100-8Ds $1175.00 
END-000433 Kit w'2 SA-80I Rs ... $999.95 
END-000434 А & Tu72 5А-801 Rs $1195.00 


8" Disk Drive Subsystems 
Double Sided, Double Density 


лопа + 


+ = 2544624 9 аа «89 


END-000426 Ait w/2 DT-&s .... %1475,00 
END-000427 A & T w-2 DT-8s ,,. $1675.00 
END-000436 Kit w/2 SA85/Rs .. $1495.00 


END-000437 A & T 4/2 SA.451 Rs $1695.00 
Circle 181 on inquiry card. 


S-100 bus compatible e Switch selectable 2 or 4 
MHz operation *Serial I/O port е Accomodates a 
2708, 2716, or 2732 EPROM in shadow mode 
allowing full use of 64K RAM e MWRITE signal is 
generated automatically if used without front 
panel е On-board 8251 USART controla serial port 
| at baud rates from 75 to 9600 baud ө Switch 
selectable 1K, 2K, or 4K boundary fully buffered ө 


$139.95 
2-..... $189.95 
CPU-30200BR Rare board V »*it9tbezhe $35.00 


| Special Package Price ..... 


JADE 
S.P.I.C. 


Our ^SPICy" New I/O Board 


ШЕ аТҮҮПТӨТҮЙҮҮҮӨТҮТҮ ШИГ” кш, 
HISIN Да ЕДА з АНЬ ВЫЕ ЕДЕННЕН “ 


New, from JADE, опе of the most advanced, 
technologically sophisticated Serial/ Parallel 
Interrupt Controller systems in the world. On a 
single IEEE S-100 standard board, JADE has | 
packed two bi-directional parallel ports with full 
handshaking, four serial channels (asynchronous, 

IBM-compatible bi-synch, synchronous, 


| HDLC/SDLO) with complete modem control lines, 
| and 16 counter-timer channels. 


Utilizing the highly advanced Zilog peripheral 
chips, (2-80 SIO, PIO & CTs), the SPIC board is 
fully programmable to serve as the foundation fora 
multi-user multi-tasking system. Although the 


| board can be operated in an 8080/8085 system, we 


recommend its use with a 7-80/28000 system 
utilizing the powerful 2-80/28000 interrupt Mode 2, 
Each of the seven 2-80 peripheral chips can 
generate its own interrupt vector, with daigy-chain 
priority levels. Each counter-timer channel can be 
programmed to mnnitor an interrupt vector line on 
the 8-100 bus, to serve as an interval timer or real. 
time clock, and to operate as a software controllable 
baud rate generator. Each SIO channel can be 
driven independently with separate Tx/Rx clocks 
for each channel, so your peripherals can have 
varied baud rates, from 110 to 76,800 baud [ 

In addition, this board can serve as a data 
concentrator link to an IBM, DEC, or Data General 
mainframe computer. utilizing a high-speed serial 
channel that is programmable to virtually any 
protocol. 


101-1045В Bare board & manual .,.., $49.95 
IOI-1045K Ait, standard ........ o $179.95 
IOI-1045A A & T, standard ........ 8239.95 
IOI-1046K Kit w/full chip set ...... $210.95 
101-1046А A & T w/full chipset .. $299.95 


Jade Business Software 


Now, for the first time, at an amazingly low price, 
CP/M and SDOS users can get an affordable 
business software package. Just look at these 
programs! Al] come complete with basic code 
(written to run under CBASIC 1), for eaey 
customizing and modification. АП software is 
self-documenting. The package price includes n 
word-processing system. When printed on the 
system's printer, all files with the extension 
xxxTOT. constitute а complete manual, Ма 
manuals are supplied with the package other than 
ав they appear on the disks. АП software ін 
supplied on 8" premium quality JADE Diskettes. 
Software sold aa is. (Sorry, but at these low prices 
we can not nffer our usual friendly support and 
handholding.) 


Includes; General Ledger, Payroll, Invoicing, 
Inventory Control], Accounta Recievable, Cash 
Disbursements, Fixed Assets, Cash Receipts, & 
Mailing List Management. 


++ „ $249,095 


BEST BUY in PRINTERS - Epson 


MX-70 132 column, 40 CPS, 5 x 7 dot matrix, adjustable 
гасе ferd, & graphics 
PRM-27070 List $459... . .. $399.95 


| MX-80 132 ealunin, RO CPS, bi-directional? lopie seeking 
printing, Я x 9 dot matrix. adjustable tractor feed, & БА 
xruphics characters 


PRM-27080 List $643 .. ...... ... $474.95 


MX-BOFT same аз МХ-0 with friction ford and full 
Araphion added 
PRM-27082 List $745 *$6»-rES заа $574 „Эһ 


MX-IO0 233 сита. correspondence quality, ultra-high 
resnlntion. graphics, ap ta 15" paper, friction ferd & 
пато ће adjustable tractor feed, 18 x18 dot matrix, NO 
CPS, nrigrammube forins handling 

PRM-27100 List $945 $795.00 


| PRA-27084 Serial interface . .....,.. $69.95 
PRA-27088 Serial intf & 2K buffer ., $144.95 


"-üvv»B8t 


| PRA-27081 Apple саға ....,...... $74.95 
PRA-27082 Apple cable ......... . $22.95 
PRA-27086 JEEE 488 саға 2... -- $52.95 
PRA-27087 TRS-80 cable ........... $32.95 
PRA-27085 Graftrax If .... ........ $95.00 
PRA-27083 Extra ribbon . -., $14.95 


SPINWRITER - NEC 


65 cpi, iu-directiunal, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces un: 
board, ТЕК buffer, ribbun, print thimble, graphics. тиги. 
space Justificatiun. Huta cable, and aelf test. diapnnetir 
ROM. 

РНІЗ-55511 without 16K buffer .., $2795.00 
PRD-55512 with 16K buffer ..... $2895.00 


Accessories for TRS-80 
DISK DRIVES for TRS-80 


RNa mur storage, 8 Homes faster, 40 track with free patch, [20 


йау Ary. 
MSM-12410C Save 8/235.00 ! .. , $325.00 


B” DISK DRIVES for MODEL II 
2 dune density droes with cabinet, power supply, & cobles 
END-000433 Kit ......... ........ $1060.00 
END-000434 Assembled .......... $1250.00 
WCA-5038A Cable (required) ........ $29.95 


... $359.95 


ATARI 800 - Atari 

Complete peramal computer. with huh resultan. rear 
| graphics, builtin RF modulator, 4 controller ports, internal 
spealer, 14K КАМ & 8K ROM 

SYO-2U80A JOK Atari 800 ......... $759.95 
Atari 800 with 32K of RAM ...... $799.95 
Altari Н00 with 48K of RAM .... $849.95 
SYO-2040A [6K Atari 400 .. ...... $359.95 
MSM-330810 Disk drive . .. . $595.00 


16K Atari 


М5М-330815 Dual drive .... .. $1395.00 
IOX-5050A 420 interface ....... „+, $199.95 
MEX-1G853K /6K RAM module $69.95 


SEI-241011005 Visicale . ........ $184.95 


| І01-2054К Parallel kit 


16K MEMORY UPGRADE 
Add IK of HAM to your TRS, Apple, or Exidy in just 
minutes, Wewe sait Uprousands of these. IAK NAM 
upgrades whith inehule dhe appropriaty memary chips (ан 
specified by the manufartureri, alf. necessary. jumper 
blocks. Ан рг inatructinns, and nur і year guarantee. 
MEX-18100K TRS-80 hil — ...,...... 825.00 
MEX-18101K Apple Ай... ......... $25.00 
MEX-18102K Exidy Ён 2... $25.00 


16K RAM Card - Microsoft 
(There is fifi after fans 


MEX-16300A А4Т.... ..... $174.95 


Z-B0* CARD for APPLE 


Тиң Computers іп ane, 2-80) & 6302, mure than doubles the 


| power & putintial of your Apple, includea 2-90* CPU card, 


CP M32, & BASIC-80 
CPX-30800A A & T ..... ......... $279.95 


APPLE CLOCK - Cal Comp Sys 
Келі time clock w ‘battery back-up 


IOK-2030A A & T .......... — $105.95 | 


DISK DRIVE for APPLE 
3'0" disk drive with contraller for your Apple 
MSM-12310C mith controller . $476.00 
MSM-123101 w ‘aut controller .. . $375.00 


8” DRIVES for APPLE 
Controller, DOS, іше B" duudle dounaty drives, cabinet, 
power supply, & cables 


Special Package Price Kit. .,.. $1399.95 


PRINTER INTERFACE - C.C.S. 


Centennies type J O card w finaware 
I01-2041A A&7T ..,....... . $99.95 


енвлкетния 


AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byte par Н) 
101-2050К Par & Ser kit .... ...... 
101-2050A Par & Ser AAT . $169.95 
101-2052К Serial kit.. . ... . $89.95 
101-2052А Serial АЯТ ...,,. .. $99.95 


А488 - S.S.M. 
ТЕКЕ 488 vantraller, usin simple basic commands., 
includes firmware and vablo, ! year шиағатіға, tire April 
Пуб рд li 
10X-7488A A&7T ... ... 


CPS MULTICARD - Min. Computer 
Thee rards іп one! Real tone dock raliendur, serial interface, 
& parallel interface ой on ome vari, 


IOX-2300A A & T $229.95 


VISICALC - Personal Sftwr 
The ultimate рғамғат for your Apple ft 
SFA-24101005M Complete package $139.95 
Circle 182 on inquiry card. 


$139.95 


eos coe 8399.95 | 


AIM-65 - Rockwell 

6502 computer with alphanumerie. display, printer, & 
keyboard, aud complete instrectional manuale 
СРК-50165 IK AIM .. 8424.95 
СРК-50485 ЧК AIM ,... .. ... 9498.05 | 
SFK-74600008E SK HASIC ROM . . $99.95 
SFK-64600004E 4K assembler ROM | $84.95 
PSX-030A Power supply s>.. 964.95 
ENX-000002 Enclusure .. ... $654.95 

AK AIM, ЯК BASIC, power ниру. & олими 

Special package price .... 8675.00 


1 teta 


Z-80* STARTER KIT - SD Systems 


lc өтпігіс 2-80 computer wih RAM, ROM Т O display, 
| brvhonrd, manual, and ире aren. 


CPS-30010K Kit ...... 


eoo 8369.95 
CPS-30010A A&T. .. .... 


.. $459.95 


SYM-1 - Synertek Systems 
Single board imiter urth IR of RAM, AK uf ROM, hev-pad., 
LED display, Э0пн & cassetto interface on hoard 
5249.95 | 


CPK-50020A A & T ..... ыса» 


Video Terminals 


VIEWPIONT - ADDS 
Detachabie kevimard, senal ВМА" ratecfarw, baud. rais 
fram FF to 19,300, auxiliary svriad output port, 24 x К (урау. 
tiltahle screen, international character set 
VDT-501210 Sale Priced $639.95 


TELEVIDEO 950 
Detachoble Кеуінніті, split svrern with lw tock, гігінуі CRT. 
programmable function keys, инет status line, buff vre 
nuxiliary port, 1H x 10 dot mutrix, self teat, servieed notum 
wide һу General Electric 
VDT-901250 List $1195.00... 


. $995.00 


Video Monitors 
Leedex / Amdek 


Reasonably priced viden monitors 


| VDM-801210 Video 100 12" B&W .. $149.95 
VDM-801230 Video 100-80 12" В& W $189.95 


VDM-801250 12" Green Phospor . $189.95 
VDC-801310 !3" Color] .. .... $399.95 


13" COLOR MONITOR - Zenith 


The hi res colur you've been promising yourself 


ОСИЯ ИОД ..................... ,.. $448.00 


12" GREEN SCREEN - NEC | 
20 MHz, P31 phosphor videoa moniter with nudio, 
exceptionally high rendutun A fantastic monitur nt п 
very reasonable price 
VDM-851200 12" monitor . .-.. $299.95 


EPROM Erasers 


EPROM ERASERS 
L.S. Engineering: UV eraser für up to {Н EPHOMSs 
XME-3200 A&T.... 


Speetromiek lic intenaty industrial eraser 
ХМЕ-3100 Without timer ., .... , . $698.50 
XME-3101 With timer ا‎ $94.50 | 


Ti 
ШШ 


pe 


| | 


PB-1 - S.S.M. 

2704, 2716 EPROM hoord with built-in programmer 
MEM-99510K Kit 2.224... 5154.95 
| MEM-99510A А & T e$*«65^2bváckest $219.95 


PROM-100 - SD Systems 
3708, 2716, 2732, 2758, & 2516 EPROM programmer 


МЕМ-98520К Kit ........... s. $219.95 
МЕМ-99520А JadeA & T ......... $269.95 


EPROM BOARD - Jade 
15K or 32K uses 2708's or 2716's, ІК boundary 
MEM-18230K Kit ................... $79.85 
MEM-18230A А4Т.......... 4.... 8119.95 


VB-3 - S.S.M. 
NU characters x 24 lines expandahle to RO x 48 for a full page 
nf text, upper & lower case, 256 user defined symbols, 160 x 
199 graphics matrix, memory mapped, haa key board 
Input. 


IOV-1098K 4 MHz kit ....... ..... $349.95 
IOV-1095A 4 MHz A & T anna T $439.95 | 
10V-1096K 50 x 48 upgrade ........ $39.95 


VDB-8024 - SD Systems 


80 x 941 0 mapped video board with keyboard 1/0, and 


am board 2-80А ®, 
IDVAUMOK Eit .............- $399.95 
IOV-1020A Jade A &£ T ............ $458.95 


VIDEO BOARD - Jade 
64 characters x 16 lines, 7 x 9 dot matrix, full upper/lower 
case ASCH character set, numbers, symbols, and greek 
letters, nurmal/‘reverne/blinking video, S-100. 


IOV-1050K Кї эт» ne ша? фасоафавое $99.95 
10Ұ-1050А А & T -"23*499$98à9)b5795 4 $125.00 
1OV-1050B Bare board .............. $29.95 


ISO-BUS - Jade 
Silent, simple, and on sale < a better motherboard 
6 Slot (5'4" x 8%") 


MBS-061B Bare board ............... $19.95 


MBS-081K Kit ...... NP ies,» 639,05 
MBS-081À А4Т...... ............. %49.95 
12 Slot (9%" x 8%") 

MBS-121B Bare board .. ... . $29.95 
MBS-121K Kit ...... ...... eut КЕ: $69.95 

MBS-121A " 


MBS-181B 
MBS-181K 
MBS-181A 


dpr” 


Қы Әкеге 


Mainframes 


MAINFRAME - Cal Comp Sys 
12 sfot 5-100 mainframe with 20 атр power supply 


| ENC-112105 Ки e eo^ $079.90 
ENC-112106 А&Т $409.95 


DISK MAINFRAME - N.P.C. 


E = жәй kén 4 


Huids 3 A" drives and a 13 slot S100 system. Attractive 
metal cabinet with 12 кіп motherhoard & card cage, power 
supply, dual fana, lighted switch, and oiher professional 


$699.95 


fratures 
ENS-112920 with 25 атр р.8. . = 


| Special Sale Price .. 


Special sale price 


Special sale prive ..... 
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EXPANDORAM II - S D Systems 

4 MHz RAM board expandable fram IBK to 64K 
MEM-16830K JGK kit $275.95 
MEM-32631K 32K kit ,..... ....., $295.95 
MEM-48632K 48K hit .....,....... 8315.95 
MEM-64633K 64K kit Чета тилу ¥ $335.95 
Assembled & tested ............... add $50.00 


64K RAM - Calif Computer Sys 
4 MHz bank рогі 
addressing, 16K bank selectable, PHANTOM line allows 
memory overlay, 8080 / 2.80 ¢ front panel compatible. 
MEM-G4565A А47............... $575.00 


32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 2114L'x 


MEM-32151K 32K 4 MHz kif ...... $299.95 
Assembled & tested . . .. .. ..... add $50.00 


16K STATIC RAM - Mem Merchant 
4 MHz I5K static RAM board, IEEE 8-100, bank selectahie, 


Phantom capability, addressable in ЧК Моска, "dtsable-able" 


in 1K segmenta, extended addressing. бон! parr 
МЕМ-16171А A & Т етта 5174.95 


S-100 Disk Controller 


DOUBLE DENSITY - Cal Comp Sys 
БІЗ" and 8" dish cuntroller, single or duubli density, with 
on-board boot. loader. ROM, and. free СРАМ 22% and 


manual set, 
JOD-1300A A&T. . 8389.85 


эккРіазт-тев 


VERSAFLOPPY II - SD Systems 
New double density controller far both 8" & 514" 
IOD-1160K Ki! 2o $339.95 
IOD-1180A A & Т ZESMEZLZIMIIMLEEL 8379.95 


Disk Drives 


8" DISK DRIVES 
Highly reliable double density floppy disk drives 
Shugart 801R single sided, double density 
MSF-10801R SA-80IR ......... .... 6425.00 
Special Sale Price ........... 2 for 8790.00 


Shugart 8БІН doubie sided, double density 
MSF-10881R SA-85]H ............. $595.00 
. .. 2 for $1150.00 


Siemens FDD100-8D2 single aided, double density 
MSF-201120 & mo warranty 


+e Pee beer a ач 


Qume Patatrak 8 double sided, double density 
MSF-750080 54A-851H compatible .. $509.85 
„+... @ for 81160.00 


JADE DISK PACKAGE 
Double density controller, ten 8" double density floppy 
disk drives, CP: M 3.2 (configured forcontroller), hardware 


and software manuals, boat PROM, rabinet, power supply, WB 


fan, & cables 


біл” Diskettes Hox of 10 .. $22.00 


8” Diskettes Box af 10 .... $24.00 


Cucle 182 on inquiry card 


bank Буте selectable, extended | 


101-1010В Bare board 


$385.00 | 
2 for $750.00 MI 800-421-5500 800-262-1710 


Special Package Price Kit ....... $1385,00 


CB-2 7-80 CPU - S.S.M. 
2 or 4 MHz 2-80 CPU board with provision for up to SK of 
ROM ur 4K of RAM on board, extended addressing, IEEE 
8-100, frunt panel compatible, 
CPU-30300K Жй................. . $239.95 
CPU-30300A A & T ............... $299.95 


2810 Z-80* CPU - Cal Comp Sys 
9/4 MHz Z-ROA* CPU with RS-212C serial 17 Û port andon- 
аг? MOSS 2.2 monitor PROM, front panel compatible, 
CPU-30400A AT ............... $268.95 


SBC-200 - SD Systems 


| 4 MHz 2.80" CPU with serial & parallel L'U ports, upto BK 


of on-hoard PROM, software programmable baud rate 
generator, ІК of on-board RAM, Z-80 СТС. 
CPC-30200K Kit Шеғағаз ч“ав.втже - $339.95 


CPC-30200A Jade A & T .......... $399.95 


I/O-4 - S.S.M. 
2 serial І. O ports plus 2 parallel 1/0 ports 


IOI-1010K Kit &bbé NE é96ó4* Бергей 943 $179.95 
IOI-1010A A £7 .................. 


availible at this 
special price) 


ІОМ-5200А List price $189.95 $139.95 


D-CAT 300 baud, direct connect modem 
IOM-5201A Special sale price .. ... $188.00 


AUTO-CAT Auto answer: ariginte, direct connect 
10M-5230A Special sale price ... . $239.95 


Place Orders Toll Free 


Continental U.S. Inside California 


еөзеәіав 


Far Technical Inquires ur Customer Serene сай: 


213-973-7707 


Ü JADE 


Computer Products 
4901 W, Rosecrans, Hawthorne, Ca 902501 


TERMS of SALE: Cash. checks, credit eards, nr 
Purchase Orders Prom qualified firms and institutions, 
Minimum Order $15.00. California residentes adi 6'4, 
tax, Minimum shipping & handling charge 1А), 

Pricing & availibility subject to change 
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ORDER TOLL FREE 1-800-423-5922 CA., AK., НІ., (213) 


MOVING SALE 


MOLEN SALE 
$129.00 


THE STAR 
MODEM 
from 
LIVERMORE 


FEATURE 
FITS ӨТЕ HANOSETS! 


2 YEAR WARRANTY 
EXCLUSIVE ACOUSTIC CHAMBERS 

Тһе exclusive inple seal ûl Livermore's new lat mounted 
cups locks the handset info Ihe acouslic chamber yielding 
Superior acoustic isolation and mechanical cushioning. 
Designed tc adapt 10 most common handsets used 
ihroughout Ihe world, the STAR offers Ihe uimosi in Hex- 
Iwiny and transmission reliabilily 


$ aciticationa: 
ata Rate: 0 to 30D baud 

, » Compatibility: Bell 103 and 113, CCITT 

= Frequenc ا ت‎ £0.3 percent Crystal controlled 

* Receiver Senaltivity: — 50 dBm ON, — 53 dBm OFF 

+ Modulation: Frequency shift keyed (FSK) 

" Carrier Detect Delay: 1 2 seconds ON; 120 msec OFF 

* EIA Terminal interlace: Compatible with AS 232 
specificatrons 

a Teletype Interface: 20 тіпа ر‎ currenl loop 

+ Optional inlerfaces: IEEE 468. TTL. TTY 43 

: iniernallanal (CCITT) frequencies avaitable 

ш o -- Originate/Otl/Answer, Full Duplax/Test/Hall 

uplex 

+ Indicators: Transm Dala, Aecewe Dala. Carrier 
Ready, Тез! 

a Power: Supphed бұ 24 VAC/150 MA UL/CSA listed wall- 
Moun! transformer Inpul 115 VAC, 2.5 watts (А 220 
МАС, 50 Hz adaptor 15 available upon request ) 

» Dimensions; 10 x 4" x2" 

* Waight: 1 74 Ibs (3!bs shipping weight including АС 
adaptor.) 

+ Warranty: Two years on parts and labor, excluding the 
АС adapler which carries the manutacturer's warranly 


List Prisa SALE PRICE 
$199.00 $129.00 


реи mL 20 МА 
Current Loop 
CABLES 


Par Description 
CHD. RS232AF AS232 B Cond 8 Il 


Parl Np. 
LIV-STAR 


P = Plug, Male Type -S = Socket, Female Type - С = Cover, Hood 


PART NO, 


CNO-GEUP 
LND-DEUS 
C ND-DEOC 
CND-DAISP 
CNO-OALSS 
CWD-DAISC 


CNO-OB25P 
CNO-D8258 
CND-085121? 
CNO-P25K 
CND-DB51 226 


CND-O637P 
CN0-0C378 


DESCRIPTION 


9 PIN MALE 
9 PIN FEMALE 
9 PIN COVER 
15 PIN MALE 
15 PIN FEMALE 
15 PIN COVER 


25 PIN MALE 
25 PIN FEMALE 
| PC GREY HOOD 
2 PC. GREY HONO 
2 PC. BLACK Н000 


37 PIN MALE 
J? PIN FEMALE 
37 PIN COVER 
50 PIN MALE 
50 PIN FEMALE 


500 50 PIN COVER 
CHO: 020418 HARDWARE SET 2 PR 
B25P НА 


R5232 D 
LAO-RS23278F CLASS нала FI 
GND-5730350 PRINTER CONNECTOR 


PRICE 
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GOLD S-100 CONNECTORS 
SOLDER TAIL PRICE 
Parl No. 
S100 STG 3.50 3.20 2.80 2.50 
WIRE WRAP PRICE 


Part No. 


S100 WWG 4.00 3.75 3.50 


1-9 10-24 25-99 100-249 


1-9 10-24 25-98 100-249 
3.25 


PRIORITY ONE ELECTRONICS 


$8.50 EA. 
8/532.00 


511.95 EA 
8/*48.00 


2016P3 
2K x 8 200ns 
dp L/P STATIC RAM 


100 + 53% 8/51 0099 
TRS-80/APPLE 


MEMORY EXPANSION KITS 
4116's RAMS 


from Leading Manufacturers 


45 (16Kx1 200ns) g. 


ед, 
в for 52499 %, 


ADD $3.00 FOR PROGRAMMING JUMPERS 
FOR TAS-80 KEYBOARD 


4116's 100 pcs & UP $2.75 each 
1000 pcs & UP $2.50 each 


POWERLINE INSOLATOR 


GOF-IBARW3 


2708 


450ns ВК 
EPROM 


2716 


450ns 5: Volt only 
16 K EPROM 


2114-3L 


4096 БІТ (1024х4) 300ns 
LOW POWER STATIC RAM 


d PA 


SH. WT. 3 LBS 


LIST PRIGE 35995 


SALE PRICE 52 © ы 


A MUST FOR EVERY 
OFFICE WITH DATA 
PROCESSING EQUIPMENT 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 


xn HE Ы) 


ISOBAR. 


GOF-IBAR46 

• Inductively isolated grounds 

® Sockels individually fitter isolated 
« Each socka! Isolaled Irom powar 


LIST PRICE 57995 
SALE PRICE 53995 


. 6 OUTLET 
“59 MULTI USE 
608. CORD REEL 


t 

^ ТНЕ СОМУЕМЕМСЕ ОЕ 
AN EXTENSION СОНО AND POWER 
DISTRIBUTION PANEL IN ONE 
COMPACT, SELF-STORING UNIT! 

GROUNDEO 3-PRONG OUTLETS! 
e CIRCUIT BREAKER FOR SAFETY'S SAKE — 
GUARDS AGAINST OVERLOADS ABOVE 10 


AMPS 
GOF-CR21 22 Ғі.-51бв.......... $24.95 


GOF-CR50 50 ft. - 10 Ibs 


2 


ا 


9161-B DEERING AVE. е CHATSWORTH, СА 91311 Lie di 


Terms: U.S.; VISA, MC, BAC, Check, Money Ordar, U.S, Funds Only. GA. residents add 6% Sales Tax 
ТА cw a PREPAID ORDER $15.00 Include MINIMUM SHIPPING & HANDLING of $2.50 for (he first 


3 bs. 
сава, 


Lau lig 


5700.00 per oz 


lus 25€ for each addilional pound. Orders over 50 105 sent freight collect. Just in 
ease include your phone no, Prices subject to change without notice 
mainiain prices thru AUGUST, 1881. SOCKET and CONNECTOR prices based on GOLD, not exceeding 


Sales Prices are foi prepaid orders only. Credit Card orders will be charged appropriate treignt 


e will do our best to 


x 


NEDA 
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THE EXPANDABLE Tr 
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THE UNIVERSAL IEEE-S100 
DYNAMIC MEMORY CARD 


THE EXPANDALBE 1 TM 64K Dynamic Ram board 
provides your S-100 system with 64K of ratiable, high- 
speed dynamic RAM, Compatib!e with mosi of ihe та: 
jor S-100 systems on (he market, including those with 
fron! panels, it supporis DMA operalione and requiras 
no Wall states with current mleroprocessors. 

* User expandable fram 16 to 64 K 

* 2 or 4 MHz operation 

» North Star compatibie 

* Cromemco Compatible 

» Designed to IEEE proposed S-TOO bus standards 

е Supports IMSAMKtype front panels 

s Operates with either an 8080 or 2-80 based S. 100 
system, providing processor-transparent refreshes 
with both 

е Bank-select system allows system memory expan 
sion and is compatible with Cromemeo products 

» Bank select port's address is jumper selactadie 

e Any 16K block can ba made bank-independeni 

e All 64K can be made bsnk-enabied on power-on and 
reset 

* Configuration as a 16K, 32K. or 48K hoard without 

(he removal of RAMs 
• Fully buffered sddress and data lines 
» Fail-sale ralresh circuitry for extended Wali siales 
» Board configuration with reliable, easy-to-conligure 

Berg jumpers 
* Supports DMA 
e Jumper-selectable Phantom input 
» Uses Popular 4116 RAMS 
* Assembled & tested 
* All ICs in sockets 
* Power supply: Unregulated + 8, + 16, and — 76 volis 

Maximum power draw- 400 mA at +4 volts 

175 mA at + 18 volis 
5 mA а} - 16 vola 

Dissipation: less than 8 watts 
» Temparalure: 0 to 70 degrees Серик 
a Humidity: 0 to 90% noncondensing 
ғ PC Board 
е ЕН-4 glass epoxy 
» Solder mask on both sides 
а Gold-plated connector fingers 
» Silk screen component outlines, reference numbers, 

and par! designations 


PRI-EXP1-16 
$299. 


Factory Assembled and Tasted 16K Board. For add- 
һопа! memory order 1 set of 8 4118's al lhe left for pach 
additional 18K. PRIORITY ONE ELECTRONICS can sup- 
ply the beard AAT populated ic 32K. 48K. or 54K al айап. 
tional cost, see our calalog ог calf for pricing. 


«D SPECIAL PURCHASE 
GOLD 
16 PIN LOW 
PROFILE LC. 


C-95 SOCKETS 


TIG-1 6LP pkg. of 100 $1 699 


TIG-16LP pkg. ғ 1000 #120900 
OEMS Steck up at this LOW PRICE 


Circle 3 onm inquiry cara 


709-5464 


PRIORITY 1 ELECTRONICS 
TRUCK LOAD PURCHASE 
10 MHZ 16K AST STATIC S-100 RAM ко 


GBT-143A 


List 22 vd: 
$349.00 


5169.00 


or З for $450.00 


The RAM 14 provides 16K X 8 of reliable, totally static RAM storage. Conforming fully to the IEEE 696/S-100 bus 
standard, RAM 14 not only provides 24 address lines for 16 megabyte extended addressing capability, but also in- 
cludes a number of features you would only expect to find in memory boards costing considerably more. Here's a 
partial listing of what makes RAM 14 your best choice! 


sou "ji 
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* Operates ир їо 10 MHZ (90 ns RAM Chips) 


Assembled & Tested 

Meets or exceeds all IEEE 696/S-100 specifications (including 
timing), 

Fully static design eliminates the timing problems associated 
with dynamic memories. 

Switch selectable choice of 24 address lines conforming to 
the IEEE 696/5-100 extended addressing specifications, or 16 
address lines as used in older S-100 systems. 

Ideal for multi-user installations. 

Board is addressable as one 16K x B block on any 4K 
boundary 

Switch selectable PHANTOM disable and write protect. 

+5 Volt operation (requires no other supply voltages) 


division of 


PRIORITY ONE ELECTRONICS 
9161-B DEERING AVE. е CHATSWORTH, СА 91311 


Terma: U.S. VISA, MC, BAC, Check, Money Ordar, U.S. Funds Onl; 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING 
und. Orders over 50 Ibs. sent freight collect. Just Іп case...pleasa Іп- 


Ibs., plus 25€ for each additional 


Low power operation (900 mA typical, 1200 mA maximum). 
1 year Factory Warranty. 


Don't settle for obsolete boards that use 2114's, draw 
twice the power, run at only 2 the speed... and cost 
more. 


Buy with confidence when you buy Godbout boards 
from P.1.E. Godbout is the world's largest manu- 
facturer of 85-100 products. When Priority 1 Elec- 
tronics — the #1 distributor of S- 100 products, teams 
up with Godbout, it makes an unbeatable cornbin- 
ation. 


Don't settle for unknown, unproven products from 


02800 


unknown sources. 


ELECTRONICS 


S 
MECA ~ 
, СА, residents add 6% Sales Tax. 
HANDLING of $2.50 for tha first 3 


clude your phona no. Prices sub ес! to change without notice. We will do our best to maintain prices 
50 


thru AUG, 1981. 
Sales Prices are for prepaid orders only. 


CKET and CONNECTOR 


ricas based оп GOLD, nol exceeding $700.00 per oz. 
redit Card orders will be charged appropriate (reight. 
Circle 315 on inquiry card. 


2/4 MHZ 280 CPU 24 Bit Addressing 


GBT 160U poo TT $225.00 
СВТ 160A  A&T........... , $280.00 
GBT 160C esc 3-6 MHZ. .,. $375.00 


DUAL PROCESSOR 8085-8088 - GODBOUT 
5 MHZ Provides Irue 16 Bit Power with a standard 


B bi1 5-100 bus. . зар» i 

GBT 1612U URKI, aasa ea А 5295.00 
GBT 16124 Bee ш, 5 Я $399.00 
НТ 1812C CSC... m оек. m 2 5498.00 

BOARD WITH 8085 ONLY 

GBT 1610 UnKH.. .. Es -.- .-... SOO 
GBT 161A ААГ. iar 5305.00 
GBT 161C с з v cde. omm tae ee 5399.00 


2810 280 CFU-CA. COMP. SYST. 
2/4 MHZ ZEOA CPU with AS-232C Serial 10 Port 
complete with cc PROM lor 2422 Voi Controller 
CCS 2810 &T.. $280.00 
си 280 CPU - m" 


2/4 MH? will accept 2716, or 2732, ог RAM 
RUN/STOP and single step switches 


SSMCB2K Кайс} acciaio сеа $250.00 
SSMCB2A A&T es. $310.00 
SSMZBOM SSM 280 Monitor, s+. $89.00 

США 8080 CPU - SSM. 

8080CPU, 1K НАМ, Holds 1 2708, 

та Bit parallel input port 
SSMCB1A Kit acd - a +10449 Ф Ж! $183.00 
SSMCH1A ABT senisest as ... ФИЛО 
SSMBOBOM SM 8080 Мопііог. 3 558.00 


5100 RAM 
64X STATIC RAM - GODBOUT 
17, 10 MHZ, 2 Walt, OMA Compatable 


RAM 
GHT-175A48 A&T 48K. . . я 5950,00 
GBT-175C48 CSC 48K. , TP 51050,00 
GBT-175A64 A&T 64K. . .. е $995.00 
GBT-175C64 CSC 54K. ^ $1385.00 
64K DYNAMIC ВАМ. CCS 
4 MHZ, on board refresh, DMA compatable, 
24 bit address 
СС5-2065А AST. -.. 444.% + whem $599.00 
32E STATIC ВАМ. GODROUT 
RAM 20 10 MHZ, 4K byte block disable, 

available 16, 24. or 32K 
GBT.164A16 A&T 16K. — $319.00 
GBT-184C15 CSC 16K. мА $418.00 
GBT-164A24 ДЕТ PME... о à $449.00 
GBT-164C24 СЭС 24K... ..... - -: « 6629.00 
GBT-164A32 А6? 32K.. ES 4% $499.00 
GB8T-.184C32 CSC 32K 1 трчуш 4 - ae 5720.00 

32K STATIC RAM - CCS 

4 MHZ, Bank select, 8/16 bit data 
CC5.2032 A&T 32K. "^':t'w b g $599.00 
16K STATIC ВАМ. GODBOUT 
RAM 14, 10 MHZ, 24 bit addressing 

GBT-143A "LIN V S. FTD $199.00 
GBT-143C esc 16К. oe L % + $399.00 

18€ STATIC RAM - CCS 

4 MHZ, 8/16 bit data, bank select 
CCS-2118A AAT 16K Pas à $299.00 
BK STATIC RAM - GODBOUT 


Есопогат I! MHZ, 8K. No doubt, the most 
popular 5:100 RAM ever VHS. 
GBT-114U Unkit BK $99.95 


PRIORITY 


5100 ROM 


PBI PROM PROGRAMMEZ - SSM 
programs ЕТІҢ or AF Е. operate 
asa 4K/BK EPROM board as weil 


SSM-PB1 K Kil ->t d $179.00 
SSM.PB1À AAT rey $239.00 
ECONOROM 2706 - GODEOUT 


18K x 8 EPROM Board using 2708, Power on 
jump fo any 256 byte 


GBT 125U ‘<r ЧОТ B5.00 
aaT 125А ART ғ АССИ Е - tt $120.00 
ОВТ 125C СӨС. 2. ion oir ЖЫРЫ 

$100 DISK CONTROLLERS 

DISE 1: GODBOUT 
DMA, Solt Sector, Controls & or 5'A", 
“abr or double density 

ОЯТ 171A "cn bow d ^ han la tw be $450.00 
GBT 171C csc А $555.00 

GBT CPM&O CP/M 2.2 lor 280/8085 with 


Manuals & BIOS 8" S.D. disk $176.00 


GBT СРМ86 CP/M for 8086 with manuals 
& 81058" 5/0 disk, .. - $300.00 
2422À - CA. COMP. EYST. 
HO Mapped, controls 8" or 5'4", single 
ar double densit 
CCS-2422 JI кл. he 228°S.0,... $376.00 
- MORROW 
Sings à enaity dis Т z^ controller with 
сегізі НО, controis 8" 
MDSDJ1108 АВТ. И еи 5219.00 
DISK JOCNRY 2р. MORROW 
НО Mapped, controls 8" single or 
double density, serial th 
MDSDJ2208 AS тузш а теп рне @ core $375,00 
DISK DRIVES 
BOIR - SHUGART 
Single sided double density most popular 8” drive 
SHUBDIR $425.00 ға. or 2 or more. $410.00 
SHUSASOIRM Manual for SOIR drives , $10.00 


DT-8 - SIME 
Data track 8 double sided, double density 
OME-DTB 8525.00 aa or 20r тоге. 
ва. 


DISK CABINETS 
T100 - VISTA 
Она! 8" are cabinet with power supply. 
Rack or Desk Mount 


МУ _.._. --. - . 5395.00 
ET NGLE в". -QT. 
де a" cabinet wilh power supply 
OTC-DDCB. à т $195.00 
5" CABINETS - VISTA 
VIS-9804 Single 5" with P.S. 575,00 
VJS-9802 Dual! 5" wilh РЕ __. $35.00 


5-100 DISK SUBSYSTEMS 
DISCUS SINGLE SIDES MORROW 
8" DAL Density drives wilh cabinet, power supply 
controller, with CP/M 2.2 and Microsoft Basic 
MDSF121B Single Drive System $950.00 
MDSF1228 Dua! Drive System з. $1598.00 


DISCUS DOVELE SIDED - MORROW 
8" DEL Denxily/aiced drives with cabinet Power 
ial role r. with CPIM 2.2 and Microsoft esto 
Single Drive System.  .. $1198.00 
MDSF222B Dua! Drive System. . . $2180.00 


20MB HARD DISK - MORROW 
Special purchase, limited stock - 28МВ formatted hard 
disk complete with cabinet, Р.8., Controller, CPM 2.2 


ала Mrerosol Basic 
М05-М285 26 МВ Subsystem List. $4885.00 


SALE 
+ $3950.00 x 
SAVE $1,045.00! 
MICROPOLIS 


Priority 1 Electronics is the 

worlds largest distributors of 

MICROPOLIS disk sub Systems 
CALL FOR PRICES 


ELECTRONICS 
9161-В DEERING AVE. e CHATSWORTH, СА 81311 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 


Terms: U,S.; VISA, MC, BAC, Check, Money Огдог, US. Funds Only. СА razidunis add 6% S 
— HANDLING 0452.50 for the first 2 lbs, plus 25€ for each additional pound. Orders over 50 lbs. sent freight collect. Just in case... please include your phona no. Prices subjecto am 


wa Tax. MINIMUM PREP о 


$-IOO I/O BOARDS 
SYSTEM SUPPORT 1 - GODBOUT 
Serial port [sal ware prog baud), 4К EPROM or 
RAM provision, 15 levels ot interrupt, real Lime clock, 
optional math processor 


GBT-162U Unkit Об ae Е $295.00 
GBT-162A A&T. , , P.) 4 $360.00 
GBT-162C GSG.. *$9w9*9* Hà HDS ‚+ $460.00 
GBT-9512 Math Chip. es Ser 5195.00 
CHANNEL BOARD - GODBOUT 
ПО Multiplexer, using 8085A-2 cpu on board 
GB8T-168A A xez apate t-s $450.00 
GBT-166C CSC МЕТЕ ee tk], - $550.00 
INTENT ACER I- GODBOUT 
Two Serial 10 
QBT-133A AST.. форова әй Әй $219.00 
GBT-133C CSC. $9») 9 r. siet 5288.00 
INTERFACER П. GODBOUT 
Three parallel, one seria! /О board 
GBT-150A AST, »»liàfóá ietns»átdà- ii $218.00 
GBT-150C csc. e ee $298.00 
MULTI vo. MORROW DESIGNS 
Three Serial, Twa parallel 
MDSM83200 AAT $309.00 
SWITCHBOABD-MOBRROW ркт 
Two serial NO, four parallel 1/0, 
one s5lalus рог), one sirobe рог! 
М05582411 Ux — — $733.99 
1/02 - SEM 
One parallel input, one parallel output, prolo work 
area 
SSMIO2K Kit s> +» + + $68.00 
SSMIO2A ART ЖР" $89.00 
1/04 - SSM 
Two на! VO, two paralel i/O 
SSMIO4K КИ PNEU ee . $210.00 
SSMIO4A 7 p с aE Га $260.00 
EBI-SSM 
Music synthesizer board 
SSMSBIK Kit . su қалы %249.00 
SSMSBIA ART. E sii ce ae $310.00 
SSMSBIS Software . Fama amus cao ЖС RA 
5100 VIDEO BOARDS 
SPECTRUM - GODBOUT 
Color Graphics board with Paralle! НО 
GBT-1440 Unkit + .4 a ғ жезді Ф = %289,00 
GBT-144A А4Т., .. er $345.00 
GBT-2 — Software... . $ 35.00 


~ 3 5.5.ML 
BÒ қ 24 ar 48 character ایب‎ display Memory Mapped, 
Paraile! Keyboard пог! 


SSM-VB3K24 Ки 20х24. ., .. $358.00 
SSM-VB3A24 AST 20х24 . . 5450.00 
SSM-.VB3K48 К/ 80х48. , . 5425.00 
SSM-VB3K48 ААТ 80x48... .. .. .. 5495.00 
SSM-VB3UP Upgrade Kit  . 5 50.00 


Via - 93M 
НО Mapped Video mk и Parallel Keyboard nort. 
x7 


SSM-VB2K Kit.. $165.00 
SSM-VB2A AST . $229.10 
VBIC - ЖҰМ 
Memory Mapped Video Board 64х16 character display 
or 64x 15 graphics digiplay 


+t «5 “... b e 


а 4 Аа - 


SSM-VBICK BRE ТҮ ТТТ $169.00 
SSM.VBICA Р ct a... $229.00 
5100 MOTHERBOARDS 

MOTHERBOARD - GODBOUT 

Active termination. & 12-20 sta! 
GBT-153U Unkit B 5101 . (үле % 68.00 
GBT-153A A&T55lo0l. .. m $119.00 
GBT-154U Unkit 12 siot. a .-.._.„ $129.00 
GBT-154A Аё! 12 siot. fetih Le 4 $143.00 
GBT-155U Unkit 20 5101. a, 5174,00 
GBT-155A ABT 20 slot... .. ....... 8189.00 


WUNDERBUSS - MORROW DESIGNS 
Active termination, 8-12-20 5101, 
peripheral power oulpuls 
(SV@ ТА, 12V @ 500ma, — 12V 4» 500mal 


М050800К Kit 8 stat no connectors. 5 54.00 

М051200К Kit 72 slot па connectors $ 65.00 

MDS2000K Kit 20 slot na connectors. 6 76.00 

М050800А AST 8 stot. ee T t $129.00 

М051200А AAT 12 510}. . .., $149.00 

MDS2000A A&T 20 stot.., қ ate $199.00 
S-100 MISC. 

СКО17 ACTIVE yore ` 
GBT-106U ки А % 24,95 
2520 - ccs 
Extenderiterminater, Active and/or наа 
СС52520АК Kt... % 59.00 

ER/LOGIC PROBE-MULLEN 
MUL-CK004 Kit iai — t % 58.00 


OB! VECTOR JUMP - 55M 
wilh prolatyping area 

Kit Я 
A&T 


а 4 = 


SSM-OB1K 5 65.00 
ЕЛІ. $ 9000 


қақ PAR a: 


ER $15.00. Include MINIMUM SHIPPING 5 


NOA 


chenge without notice. Wa will do our best to maintain prices thru August. 1381, SOCKET and CONNECTOR prices based on GOLD, not exceeding $700.00 per oz 


Sales Prices are for pre 


d orders only- Credit Card orders will be charged 


ropriate freight. 


Circle 318 on Inquiry card. 
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ELECTRONICS 


TEAMS UP WITH 
PRIORITY ONE ELECTRONICS 


TO INTRODUCE THE NEXT GENERATION 


ОҒ IEEE/696 S-100 COMPUTERS 


8 BIT 

Thera are mill a ісі of B bít machines out іп the world, 
matched with plenty ol 8 bit software — but very lew al 
these mechines are working up іо their peak capacity. 
We want the "Big 8" system to change all that, and bring 
prolessional level computing power іо all the owners of 
older 5-100 machines. And il you're assembling an В bit 
system irom the ground up, "Big B" gets you oll io he 
best possible siari .. . regardless of price. 


Here's what you get 


1. CPU 2, ош high speed. high performance 200° based 
CPU board. Includes а 6 MHz CPU for maximum 
throughput and highest operating speed. 

2, Disk 1 DMA floppy disk controller. 

3, 64K oí! static RAM with 24 hit extanded addressing. 

4. Interiacer 1 — Dual Serial VO card or Interfacer II 3 
Parallel 1 Serial YO Card. 

5. CP/M*-BD 2.2. 

6, АШ documentation und manuals. 


It all adds up to $2712.00 
TOTAL PACKAGE PRICE 


$1950.00 
YOU SAVE $762.00! 


ORDER PART NO. GBT-SPEC-C 
Bly Û Systern with !Interiacer I 
ORDER PART NO. GBT SPEC-D 
Big B System with Interíacer П 


SAVE EVEN MORE, when you add 
2 Shugart 801R disk drives, and a 
dual Vista Cabinet with Power 


Supply. 
This package adds up to $4062 


TOTAL PACKAGE PRICE 


$3095.00 
YOU SAVE $967.00 


GBT-SPEC-EV with lnterlacer 1 
GBT-SPEC-TV with Interiacer П 


біәесізе Circuit Cellar 


Micromouth lor use on Apple II or other parallel porta 
A&'T Featured in [апо BYTE 


MMMI-94VOAPL $ 149.00 WO Interface for TRS-80. Features 50-19200 baud RS- 


Micromouth for usa оі TRS-80 Modell complete with 
cable, AC Adapter, leas enclosure AGT, 


ммі savoras: $169.00 


Expansion Interface for TRS-80 Model 1 with DATA 
SEPARATOR, 32K of RAM, ond Centronics Printer port, 
A&T. Featured in MARCH BYTE. 

$429.00 


MMI-DISKB0 


OS 


ORDER TOLL FREE (800) 423-5922 C 


Terms: U.S.: VISA, МС, BAC, Check, Money Order,, U.S. Funds Only. СА rasidents add 6% Sales Tax. 


PRIORITY 


16 BIT 

А second chance. we olfered a limited number af these 
"BIG 16" packages 2 months ago and quickly sold oul, 
leaving many customers disappointed, We had so many 
customers who wanted to get a second system, and 
many more who just wanted o chance іс get one system, 
thet we went back to GODBOUT, and convinced them to 
make another production run just [nr us. (They can't 
ignore our requests when wa purchase boards by the 
1,000's.) Here ia your second chance (о step up to the 
World oi 16 Bit Computers ond save hundreds, even 
thousunds, of dollars И you ucl righi now. 


Here's what you get 


j. 16 hit/B bit Dual Processor (w/6 MHz 8088) 

2. Systern Support 1 wilh Serial VO. Real time clock 
Interval Timers & Morel 

3. Disk 1 ОМА Floppy Disk Cantraller (w/BIOS for CP/M 
*2.2) 

4. БАК of ісі static НАМ (w/IEEE 24 bit extended 
addressing) 

5. Sorcim's powerful PASCAL/M*-8086 software on 
disk 

7, UO and Disk Controller cables, plus full documenta 
tion on all hardware and software 

“PASCAL M ы & trademark nl Sarcim: CP/M is a registered 

tradazmark of Digital Rosutrch 


It all adds up to $3430.00 
A) TOTAL PACKAGE PRICE 


$2495.00 
YOU SAVE $935.00 


ORDER PART NO. GBT SPEC-A 


SAVE EVEN MORE, when youadd 
2 Shugart 801R disk drives, and a 
dual Vista Cabinet with Power 


Supply. 
This package adds up to $4780. 


B) TOTAL PACKAGE PRICE 


$3650.00 


YOU SAVE $1130.00 


ORDER PART NO. GBT-SPEC-BV 


Cisrcis’s Giectwit Cellar 


232C Serial port and Centronics printer рогі. Connect up 
to lë COMM-20's to either Keyboard or Expansion Inter- 
іссе. Featured in June 80 BYTE. 

$179.95 


MMI-COMM-BU 


ELECTRONICS | 
9161-B DEERING AVE. CHATSWORTH, СА 81311 MITA SS 
A, AK, HI CALL 


PREPAID ORDER $15.00. Include MINIMUM SHIPPING à 


L 


Ё 
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From the power supply through the sturdy chassis, TEI 
constructs and assembles each mainlrame with great 
cure. Every TE] mainframe utilizes а constant voltago 
transformer (CVT) which delivers clean. regulated power 
at the proper level, reducing the heat in the computer 
cards, The outpul voltage on the transiormer remains 
nearly even with the input voltage varyng from apnroxi- 
mately ASV to MOV, This means the mainframe will never 
notice voltage variations or aven а brownout. It lag pro- 
vides 100 dB noise rejection to protect the computer from 
voltage spikes and line noise. 


No need for a dedicated line or expansive noise tikara. 
TEI was the й manufacturer to offer the CVT in its 
complete computer product line and is still one ot few 
manulaciurers to oller the CVT as standard equipment. 


TE] 22 slot and 12 slot mainframes offer a S-100 mother- 
board which is grounded, shielded and actively termin- 
ated for high speed operation now or for later upgrading. 
Each maintrame is shipped completely assembled, tested 
and burned in, with fan, washable Blier, all connectors 
and card guides. Rackmount models are availabe in both 
22 and 12 slot mainframes. The combination of the lowest 
noise bus, a regulated CVT power system and a rugged 
chassis produces a mainiame without equal. 


LIST OUR 
8-100 MAINFRAMES PRICE PRICE 
TEI-MCS 112 12 Slot Desk 5885.00 5615.00 
TEI-MCS 122 22 Slot Desk 5845.00 $760.00 
ТЕРИМ 12 12 Slot Rackmount 5800.00 $720.00 
TERM 22 22 Slot Rockmount $945.00 $850.00 


Shipping Weight: On 12 Slot Mainframes 35 lbs. 
On 22 Slot Main&amos 50 lbs. 

12 slot: -8У @ 17А, - 16V @ 2A: 35 lbs. 

22 slot: “ЕУ © 30А. <16У @ 4A: 50 lba, 


Shipping Wolght: On 12 Slot Mainframes 40 ibs, 
On 22 Slot Mainirames 55 lbs. 


S-100 MAINFRAME WITH 12 SLOT 
MOTHERBOARD AND CUTOUTS FOR 
З 5" FLOPPY DISK DRIVES 
WITH INTERNAL POWER CABLES 


LIST OUR 
PRICE PRICL 
TEI-TT 12 12 slol desk 635.00 625.00 
ТЫ-ЕИГ12 12 slot rackmount 735.00 715.00 


DUAL 8" DISK DRIVE CHASSIS 


For Shugurt 800/801R with LIST 

intomal power cables provided PRICE "m 
TEI-DFDO Desk Тор 6693.00 589.00 
TEI-ATDO Rack Mount 819.00 749.00 


‘Priority | Electronics is a master distributor Jor Т.БІ 
Dealers & O. M.'s. - Call Ет quantity pricing. 


(213) 709-5464 


HANDLING of $2.50 for the first 3 lbs., plus 256 for each additional pound. Orders over 50 lbs, sent freight collect. Just in case... please include your phone no. Prices subject to 
change withoul notice. We will do our best іс maintain prices thru August. 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding $700.00 per oz. 
Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 
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1/4 WATT RESISTOR ASSORTMENTS - 


10 Ohm 12 Опт 1$ Ohm Ш Qnm 22 Onm 


CAPACITOR CORNER 


50 VOLT CERAMIC DISC CAPACITORS 
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$10.00 Min, Order — U.S, Funds О - 
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ELECTRONICS | E 3211 
MAIL ORDER ELECTRONICS — WORLDWIDE E E io я h АН 
1355 SHOREWAY ROAD, BELMONT, СА 94002 a 65 EIEN $5 23 
PRICES SUBJECT TO CHANGE ^ 8 V КЕСЕК: 
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же мру MA | гиттн ті ма ERANDA Ginge sy] "T^ 
(OMAN АОС CPU PEt Since (Cam Temp Grass) ® | ADAIR) 1m ERROR н» 
мч MOU w/Cloch [Sb grie Me more) IL% | ПМ AK EPROM ғу) (Sonne why} n 
BATTERY HOLDER |дамуы шы іше is | He ms Fi 
e ма GPU-D Сп {ПУБ аз AMAD 1); шыны) Ak PROM (ирвя Cisti ы») ат” 
імшойн4 СР (24 буа ВАМ) не ey Pots BAUM ва D-Subminiaturs Рінр..... ~ $2.96 
ә Holds 2 es. C cells мыйм ECPU- b Bytes НАМ 26% | SLO) а Tih Skate Binmas HALIM 4% D-Subminiature Socket ..... $3.60 
9 Aluminum Case Мақы CRU жуан Siro iar pi іі LIEB | EK Poom вт Cover tor рВ25Р/5,.....,.%1.78 
" мкс eeu nm ROM'S 
e5 leads ичо CPU— њан па! рна Сман, Generalo? (Merwe Cave) іт E а РЫН eer rut e 
Тар Ол APU- eU Wm | ша Слава» балағаны |Lowet Сам) 1” BNC Plug ,..-.........%һ 


5.45 each 10/$3.95 


BNC Jack Фе» t > eee a $3.75 


Мый 
H-801-158 SHIFT REGISTERS Aum Charéc tá» Generaio: ee a 
UHF Adapter... 5.5252 55 S .48 


мма рч WB Marg Oniy Memory Um 


мымен Divas Жей! Coynamic 


BATTERY Mtr) e Duas 0-и Oynamuc e NMOS READ ONLY MEMORIES UHF Panal Веср...,..... 51.29 
HOLDER мазан Cut ҚИ Зе м | racha 130: ARII SHINE wC NO jis UNF Adapter £1.00 
ымы Пан bb Ri Accumunajpc ж | меске» EX ris ! гім усве 4 Pachuca пә $525&5€62249 4 
® Holds 4 ea, C cells | "^ Bot Dena ів | мсыштас ИЖ» а} даят», Contrar Chan Ger, 11% UHF Plug ,.,..,-..--.... $1.80 
é 4 MARL RY Сан йа талы 1% MICROPROCESSOR MANUALS UG260/U BNC Plug .,........„..„ S178 
Plastic case nem eae m | мды vier Manuel м | uGtOS4/U BNC Bulkhesd Recp. ...... $1.28 
® 9" leads меен th ci СЕ kn 
[ГТ] Mba К 
Sale ISAI janen шокып 1: SPECIAL FUNCTION TRS-80 


алу Duasi {bl Sialic ть | HSACN Crus! MOE Cinch Саға: fitz) іш Ф a 
H Buy Hamm ж | пыжысы HH MOS Cintu hirét (MEZT 1” 16К С K t 
EPROM Erasing Lamp |= 2 Nsima Ран tne Centri T onversion м 
Bre Dust Эй pn Baik 4 м Сенти Chin эз 
any Dus 30-8! Ват hA ULIS TA Мытғартасазыз? Was! Time Cigth as [| Expand your åk Y88-80 Syaram to 188. 


e] p eia MigrapracHigr Сота дів Clacw 18 
сорт IEA DERIM млн depen AM 5% 


ev бо M S біш 


Kit comas complete with: 
Bum сыно Әп Status 


Жала. MMS280 (UPDA16/4116) 16K Dyn. Rams (* NS) 


rnc * t'o (Ovis? OF ana Guach LED Cir 
be ES еч © гизди A Mi&vgcanirotiasr wih GN RAM PA Ж Documentation fer Conversion 
Į & DnA LEO Urtieb were Butt Imt. 

AFUE-ICNM иеа Actieg Pili ДА COPIER sy. VAT Fiun, Dee Wat ры в TRS-16K2 *15ous ................ 539,95 
а Ergum 2709, 2716, 17024, 52030, 52040, sic. ӘРЕ) Точен Таға Law Pan Paver яң TELEPHONE/KE YBOARD CHIPE TRS-16K4 *260N5 ................ 
4 Erase ala 4 chips within 20 minutes. = qe ш ا‎ а. ШЫ ا‎ ы 5а prie] Puth Butlin Telgghone Diae: кн RS $29.95 
a Maintains constant axposure distance of nne inch. Кү ae can Unna о Me ats +30 и MÀ vm ча 
3 Spacial conductive foam liner eliminates static build-up, Jos? FENDA td Togas T" rale sra ———— - ИЙ л J E610 ASC ! | 
в Built-|n safety lock to prevent UV exposurs, on ЫАЛ чы اہ‎ А 5 ШЕ "аерма Eachie Lb hove} кті н 
* Compact = only 7-5/8" и 2-7/8" = 2" атн Tema Comp Par ӨН Mom 4% rel Sees Spann uma: "y Encoded Keyboa rd Kit 
a Complete with holding tray tor а chipu &DCHDILCh Hiit AD Coocertsr 114581 Fr n miro Encoder 120 fiy] in 

DACH: C^ FH D/A Соятвет АЛҒЫ LUN "T اال ا‎ Push Gurions Pyne CHglkt = 

» ч мыз тім Wl Hue Sera Hay Goan Елсосы іт m 


UVS-TIE........... $79.95 
JOYSTICKS 


Тһе 3Е8Б10 ASCII Keyboard Kit can be interlaced {Ata 
most any computer тудат The kit comes comptats 
with an industrial grada keyboard mwitch шет ұ 
(G2-cevel. ІС». tacket, connector, electronic enmpo- 
nents end a doublesided printed wiring board. The 
keyboard amambiy requires +5\/ @ 150mA and —12V 
¥ 10 mA for operation. Fasturet: 60 keys gererate the 
120 characters, upper and lower can ASC sat. Fully 
buffered. Two uster-detineg keys provided for custom 
epplicationa Caps lock for upnpar-caass-onty alpha cherac- 
1876. Utilizes è 2276 (40-ріп) encoder read-only татағу 
chip. Qutpute divectily campatibia with TTL/DTL or 
MOS logic sraya Easy intertacing with a 18.pin dip or 
18-pin edge connector. Sire, IAH қ 14% W REX" D 


JEG10/DTE-AK «А2 atova) ... $124.95 
JE610 Kit Еу e a $ 79.95 
К62 («ey каупаага (Kayboara опу) ...9 34,95 


9370.0.X MABUCHI НЕ280 5,88 each . . .10/57.50.. .100/$50.00 


GLOBAL 
SPECIALTIES 


EXPERIMENTOR 
SOCKETS 


i JVC 


J5.5K BK Linas Taper Pots - .-. .-.. $5.25 
J5 1098 100K таат Тара? Pots ‚ЖЕ Ж БЫ тек Ж О $4,95 
чмса0 40K (2) Video Controller in сам . , . $5.95 


аға eBright 300 ht. comm. cath- 
гі 191 ode disptay 
. Ыз MM5114 clock chip 
Clock Kit &Switches for hours, minutes 
and hold modes 
к e Hr. easily viewebie to 20 ft. 
*Simuleted walnut cate 
#116 VAC operation 
* 12 or 24 hr. operation 
епс al! components, сазо 5 
wal) transformer 
*Siza' 64" x 3-1/8" н 1H" 


JE701................919.95 


JE215 Adjustable 
Dual Power Supply 


General Description: The JE215 is a Duel Power 
Supply with independent adjustable positive and nega- 


Quick Test 
Sockets 
& Bus Strips 


ae CD O 


DTE-AK (cate ony — зе") 49,95 
iwi JE212 — Negative 12VDC Adepter Board Kis 
Provides 129 DC from IncomingSV DC , . 98 


(or JE610 ASCII KEYBOARD KIT E 
Hexadecimal Encoder Kit 


сызы Шарын! һы: 


Мол henge (бык Chenesi Terminal Өнім пк FULL 8-17 


LATCHEO OUTPUT 


live output voltages. A separate adjustment for each | CAFR Б IP" nA "t аш раз 19-KEY KEYBOARD 
gi the supplies provides the usar unlimited applications яға шыш ZÛ ғ нан) 3200) 12.06 


for IC current voltage raquiremenis. The supply can 

alto ba used as a general all-purpose variable power 

supply. FEATURES. 

* дашро requiaigO power tupplies, 
pos and nag 12VDC то 15VDC 

е Power Qurputs [sach suppiyl- 


EXPRE та" ме ж 1411101 1901 ғам 
1:22. ЖЕК! ЖЕЛ a” MIND 2140) FES 
EXPO 60 247 g- 9440 2100) пан 


exeaso 10 22 ғ ып зай з 


The 7Е609 Encoder Каусовкі Kit provider two spparate 
hesadecimal digits produced fram sequential hey атгая 


10 silaw diroci programming for 8 hir micrapracesior 
or B-bit memory circuits. Three additional keys are рго- 
vidad for user operations with ona having a blstabie 


BVOC $ Б00тА, 10VDC 9 750m^A, 

Te а and $10.00 Min. Order — U.S. Funds Only Spec Shamis - 254 putput avallabie. The outputs ara latched and monitored 

ISVOCH 176mA. Calif. Retktente Add 6% Salan Tax Sand 524 Portage (оғ your with 9 LED readouta Alio Inclodad isa key antry strobe. 
e Two, 2-terming! ад) ІС reguiston Portege — Add 5% plus 87 Insurance FREE 1981 JAMECO CATALOG | Fastures: Full B-blt latched output for microprocessor 


usa. Three user-dafine kays with one being bistable 
operation. Debounce circuit pravided for all 19 keys 
9 LED readouts TO verity entries Easy lntetiacing with 
standard 16-pin ІС conrector., Qniy «*&VDC raquirad 
far operation. біте: ЗН к Bá "Wa БМ” П 


JEGOO/DTE-HK ДА ате. $99.95 
JEGOO Kit Re Beara £ Emona (no cats) .. $59.95 
K18 J9-IkKey Kaybpard {Keyboard only) >+» - $14.95 
DTE-HK (сазе ту — 20" 0a wow") $44.9 


wiih thermal) overload protection 


а Нават sink regularo, cogtin 
ч " РНПМЕ 


s LED “on” indicator 
aie атесо о 
3 a WELCOME 


= Size 31/27 a 5-t/18"L « 2" C 
4Е215 Adi. Dual Power Supply Kit (asshown) , - $24.86 ELECTRONICS (416) 582-8087 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 84002 
PRICES SUBJECT TO CHANGE 


{Picture пат t^ own Duy similar in construction tg anova) 
JE 200 Rag. Powar Supply Kit (VDC, 1 атр) , . 914,96 
JE208 Adapter Brd. (to JE200) 15.:9 6: 12V. $12.95 
ЈЕ210 Var. Pwr. Еріү, Kit, 5-18 VDC, ta f. Samp. $19.95 | 5/81 


Circle 183 on inquiry card BYTE August 2981 473 


WHAT'S NEW FROM CONSUMER COMPUTERS 


Consumer Computers announces it's lowest prices ever. 


Apple Cards and Hardware 


Language System w/Pascal 579 
Sllentype Printer wiinterface 549 
Hayes Micromode m || 299 
Novation Apple-Cat 11 559 
Videx wdeotern BO wigraphics 269 
2-80 Microsalt Card 269 
185 Ram Card Microsoft 159 
ABT Humberc Keypad (old or new kybrd) 110 
ALF 5 Voce Music Card 259 
ALF 8 voice Music Card 169 
Heuristics Speechiink 2000 249 
Alpha Syntaur! Keyboard System 1599 
Corvus LOMB tard Dish CALL 
Lazer Lower Case Plus . 50 
| Mkro-Sci Disk Onves (А-40 & A-?0) CALL 
S5 ALC Senal/Paralel Card AAT 189 
Sup-R. Terminal 80 Col, Card 529 
SVA В inch Floppy Dish Controler- 545 
Versawnter Digitizer Pad 229 
Digisector Carnera lif 299 
ThunderClock Plus CALL 
Symtec Hi Res Light Pen 210 


integer ог Applesoft I| Firmware Card 
Graphics Tablet 

Parallel Printer Interface Card 
Hi-Speed Serial Interface Card 


Smarterm BO Column Video Card 299 


We have many more accessories in stoch for the Apple il | 


Please сай toll free 800-850-6654 for a price list. 


Mountain Computer, Inc. 


Musk System (16 voces) 479 
A/D + D/A Interface 289 
Expansion Chassis. 599 
intral/«-30 Com Сага 169 
Clock/Calendar Card 225 
Supenalker 50-200 259 

s+ Сага 135 
Rormuwiter Card 149 


CCS California Computer aero 
Cock alertar Module 


GPIB ІСЕС-4ӘВ Card as 
Asynchronous Serial Interface Card 129 
Centronics Parallel Interface Card 99 
Arithmetic Processor Card 299 
We carry ай CCS hardware CALL 
Apple Н Entertainment Software 
Raster Blaster 29 
Allen Rain 2% | 
Advente by Microsoft 22 
| Sargon tl Chess 32 
Reversal 54 
Pool] 5 54 
Creature Venture 2% 
HiRes Adventure #0 19 
Hi-Res Adventure #] 2a 
Hi- Res Adventure #2 52 
ABM By MUSE 52 
Zork 55 
Pulsa It 29 
Phantom Five 29 
Space Eggs 29 
2а 
Fight Simulator 54 
Warplactor 59 
Olympic Decathalon 24 
Prsoner 29 
| Alen Typhoon 24 
Missile Defense 29 
Autobahn 29 
Operation Apocalypse 55 
Interlude (X-rated) 19 
Odyssey 30 
Space Raiders 29 
Cosmos Mission (Space invaders) 24 


TELEX 695-000 
ANS: BETA 
REF: CCMO 


OPEN 7 DAYS 


Apple ІІ Pius Computer 


| The versatile Apple Computer for 


home or business. Unmatched In 
flexibility. 


We carry the Apple Ill 
Call for our price. 


Highlights of our fine line of video 
monitors. 


AmdgdekA eedex Video 100 12” Baw 139 
Amdeh (Hatachi) 15" Color 559 
NEC 12" P31 Green Phospher CALL 
NEC 12” RGB Hi-Res Color CALL 
Panasonic 15 Color 449 
Sanyo 9” BAW 159 
Sanyo 127 B&W 259 
Sanyo 12" P31 Green Phospher 279 
Sanyo 15'' Соку 419 
Happy Birthday Leslie! 


Circle 90 on Inquiry card. 


Solution Software for the Apple il. 


Visicakc 5 5 169 
CCA Data Management 85 
DB Master 159 f 
Word Star (Apple 80 col, ver.) 299 
Super Text |! 159 
Desktop Plan il 169 
Applewnter 65 
Infotony 225 
Landlord Apt. Mngmni 649 
Stock Tracker H&M 1?5 
Easywriter 22% 
АЭС! Express 59 
Appleplot 60 
ВРІ General Ledger CALL 
PFS B5 
Apple Pie (specily version) 118 
Super ‘Scribe ?9 
Data l'actory 159 qf 
Peachtree Business 1200 
Applesolt Compiler 185 
Visiterm 129 
VisitrendA/rsipiot 219 
Real Estate Analyzer 89 f 
Tax Preparer 89 
Request 159 
DOS Toolkit 65 
Tax Planner ga 
Dow Jones Portalo Evaluator 43 
Dow Jones Hews & Quotes Reporter 85 
Apple Fortran 153 
Apple Pilot 129 
Controller qen Bus Package 519 
The Analyzer бап 5 519 
Music Theory 45 


CALL TOLL FREE 


800-854-6654| 


Apple 


Disk Drives 


With 
Controller 


Without 
Controller 


16K Ram Cards by 
ConComp Industries 


Atan BOO Card a9 
Apple И Card 


Ohio Scientific 
Challenger computer. 


MoD $399 


WHAT’S NEW FROM CONSUMER COMPUTERS 


Buying Mail Order saves time, money and епегау! | 


Qume 
Sprint 5145 


$2495 


Anadex DP-9500/1 w2" Buffer 1549 

video arcade technology . . . ATARI. | c non stanwnter 25 CPS 1649 
C tton Starwriter 45 CPS 2249 

Centronics 737 699 

ATARI 800 16K |= 539 


Now the personal computer offering 
from the acknowledged leader In 


$749 


Atari Accessories 


410 Program Recorder 

B10 Cash Orve 

815 Dual Disk Drive (Db! Den ) 

B2D a0 col Impact Pnnter 

822 Thermal Printer 

825 80 col, impact Panter (Cent. 757) 
830 Acausbn Modem 

850 Interface Module 

Atan Lignt Pen 

165^ Ram Memory Module 


Atari Software 


Missile command) 
Asteroids 

Space invaders 
Siar Raiders 
Sunday Gott 

Star Trek 5 5 
Sands of Mars 
Merothess 
Checher King 
Fastdamrman 
Fantasyand 20421 
l'arruy Expenses 
imperial Walker 
Galactic Empire 
Lunar Lander 14 
Cypher Bowl 29 
Star Wamo 59 
Wizard and the Prncess 42 


AVAILABLE 
HOW... 


The HEC 
Microcomputer 


Flease call for more details 


| TOLL-FREE ORDER LINE 
800-854-6654 


‘Use your Mastercharge, Visa, 
American Express, Carte Blanche, or 
Diners Club card to charge your 
order by phone. 


Exidy Sorcerer ll 


ра 0 др и кп ш өз аз ар LL ITI 
"m www 
ктт 
ж ШР 0 т а ат T ење 
a + 


Please Call for our price. 


SSM 5-100 Cards 
at Lowest Prices Ever 


The following (s our fine line of 5-100 


S-100 Unit 449 
Ward Processing Pac iza | cards. We will beat any currently | 

Development Pac B9 

« advertised price. — 

— Mit Tested 

PMC-80 Micro Computer 2.80 CPU CB-2 215 itis 

- | ЮА 2P + 2510 189 249 

VE-3 80 4 24 VIDEO 529 579 

VB-3 80 x 48 VIDEO 569 429 

B8v.2 VIDEO 159 219 

P81 PROM PROMMR & EPROM BOARD 139 199 

CCS Calif. Comp. Systems 

280 CPU 2810 n/a 229 

бақ Dynamic RAM сага n/a 499 

16f Static RAM 2 mns n/a 249 

16% State RAM 4 Mhz n/a 259 

Db! Density Floppy Disc Controller ма 299 

| 12 Siot 5-100 Maintrarne n/a 549 


See Pages 164-165 for more discounts 


Circle 90 on Inquiry card. 


Printers, Etc. 


Epson 


MX - 80 

Epson (Ах-ВО F/T 649 

Epson MX- 100 829 

Paper Tiger 105-445 ?29 

Paper Tiger 105-560 1450 

Watanabe Омір 1189 
Paper Tiger 
І05 - 460 


$1099 


Silentype w/apple |І P" 
Interface на ай, % 


We carry much more than listed. Please call our tell free 
order line to request our complete price list. 


How to Order 


Ordering Information: Phone Orders invited using VISA, 
MASTERCARD, AMERICAN EXPRESS, DINER CLUB, CARTE 
BLANCHE, or bank wire transfer, Credit cards subject to ser- 
мсе charge, 2% for account number (inclode expiration 
date), cashiers ог certified check, money order. or personal 
check (allow 10 days to clear) ell funds must be in US 
dolars, Shipping, handing and insurance In US add 5% 
(minimum $4.00), Calfomia residents add 6% sales tax. We f 
accept COD's OEM's, Insutupons & Corporations please | 
send for written quotation All equipment ts subject to росе 
change and availability without notice. AN equipment iS пеш 
and complete with manufacturer warranty (usually 90 days} 
SNOWDON prices may ditfer from mai order prices 


Send orders to: 


COnSuimelj 
Computers 


Mail Order 


8314 Parkway Drive 
La Mesa, California 92041 


Z-80 FORTH $50.00 


240 ҒОЯТН--а complale program raveloprment system Full fig 
FORTH and FOÜRTH-78 vocabulades., olus extenafóns lor ісейіһ 10 
al СОРЫ» Junclionn Uses малбай CAM? compaubla random 
access disk likes for &cymen slorage Package inchides: ine! 
tralgucompler wilh virlual memory management fing editor, 
scien ediior, 7-80 Assembler, dacompltar, ве demonatralion 
programs, and 60 page yaer manual System raquirarrenis 2.80 
microcomputer, 32 іруісз RAM, CPIM" 22 ar MPAA 13. 150.00 


FM FORTH WITH NAUTILUS SYSTEMS CHOSS-COMPILER. 
Exjendimodity (һа FORTH runtime system, recompile on s host 
campulet fot a different target computer, generais haadarass 
code, ganergto ROM aba code wilh Initlalized variables, Suppers 
loread talajanomp іп any word or label Produces load map and 
И! of unresolved symbols 107 page manual. System ta. 
quiremenia aa ter 7-80 FORTH apore, $200.00 


тай FORTH WITH FULL FLOATING POINT ARITHMETIC. Our 
раме program developmen aysiem extended with a complete ael 
of потр point opaalore and dala insrupulalion gimitives, In 
cludes 9:100 compalibia hardware assist board incorporating 
AMD $311 ате processor 3300.00 


MACHINE TEST PROGRAM PACKAGE for Z-80 systems. Includes 
mamary, Пюрру dis. printer, and Ierminal teats wiih ай source 
coda Requites CPAM* 2.2. $000 


Ail solivrara Онаа on eight-inch soll sectored single cape 
пиана Prices include shipping by first clasa оғ UPS within U 

ся Canada. COD nharges өшіге, Purchase orders accapied at сыг 
еніне (ОРЫ and МР/М arg геднісіед lrademarke of Digital 
Research, (пс EGO ts a /egigiered itademarh of Zilog, inc ) 


Laboratory Microsystems 


4147 Beethoven Street 
Los Angeles, СА 90066 


Analog and Power 
Control |/O.....in a 
Single Board Computer 


68KFORTH 


New SYSTEMS LANGUAGE for 
ERG 68-696 CPU апа 
Motorola's КОМ board. O/S, 
Compiler, Monitor, Assembler, 
Interpreter, Virtual Memory, 
Screen Editor, DBL Precision 


Arithmetic and тоге, 
FOATH-79 Standard Vocabu- 


lary. 
$795 


Empirical Research Group, Inc. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 


4 or 58704 | | | 
EROM, 128 RAM, timer. 8 12-bit 
analog inputs, &bil analog 
output, 8 AC or DC inputs or 
outpuls, serial 1/О, digital 1/0, 
watchdog timer, power supply. 


е | san bow Be 
АД WINTEK |a 
' 317-742-4428 


Circle 402 on Inquiry card. 


Circla 192 on inquiry card. Circle 163 on inquiry card. 


MICRO-COMPUTER UV EPROM ERASER 
COMMUNICATORS, INC. MC? 


ANNOUNCES the introduction of tha Consumer 
Refarral index for the Micro-Compulter Industry. 
We need additional vendors, now! 
The Consumer Referral index can help maintain 
and enhances your curren| market penelralion as 
well as open previously undefined markets re- 
strained by budget limitations, lack of research, 
gi and/or consumer awareness 
ML? is dedicated їп bringing know-how’ of 
Micro-Computer hardware, software and ser- 
vices to the general public through RESEARCH, 
ANALYSIS, AND REFFERAL. 
In addition to ihe Consumer Aaterral index, МС2 
provides other services tor consumers and ven- 
dors including the development of sales and in- 
Siructional alds (computer-aided and video), 

Fer more information contact. 

MICRO COMPUTER 
COMMUNICATORS, INC. MC? 
10064 Borgman 
Huntington Woods, MI 48070 
1-800-521-0334 Ext. 507 
1-800-482-4242 Ext. 507 (Mich. only} 


*Ápplieatons for ihe Consumer Relerral Index subjeci 10 
review 


DISCOUNT 
PRICES 


Фіргс ° и Plus 


only!! 
16K APPLE ІІ 1059.00 
32K APPLE ti 1104.00 
48K APPLE ll 1148.00 
DISK WICONTROLLER 515.00 
DISK ONLY 445.00 
APPLE SOFTCARD 129.00 
INTEGER CARD 129.00 
PASCAL SYSTEM 395.00 
SILENTYPE PRINTER 495.00 


COMPUTER ACE 
P.O. BOX 728 
ADELPHI, MD 20783 
(301) 587-7459 


ERASES ALL UV киш. > EPROM 
127 on SAE 2527, 2554, ас! 

QUICK FIFTEEN MINUTE dient ТІМЕ 

ERASES OVER FIFTEEN EPROMS АТ А TIME 

LAMP LIFE, 7700 HOURS 

TIMER АМО SAFETY INTEALOCK SWITCH OPTION 


DEALER -INQUIRIES INVITED «+ 


QUV TH Sand Check or COO order to: 

Shipping LOGICAL DEVICES, INC. 
781 W, Oakland Park Blvd. 

Timer & Switch Fe. Lauderdale, Fie 32311 


— "en 1305) 585.8103 
Delivery app. 20 days а 


Сігсів 295 on inquiry card. Circle 414 on Inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and COD's 


GODBOUT ELECTRONICS A A T BOARDS 
PU 2 4MHz $221. CPU 8085/38 $315. 
isk 1 371. СРМ 80 мурІ 135. 
ystem Support 1 298. SMH: 9511 (8251) 235. 
Interfacer 5 (5) 467. 
СРМ 86 м/01 235. 
RAM 17 64K 1046. 
. DISK SYSTEM Cail 
. Enclosure 2 Rack 671. 
. Televideo 920C 725. 
. Anpex Dialogue NO 375, 
. NEC 5510 Sa 2785, 
. MABD FT par 615. 
. List із аг exception- 


POCKET С COMPUTER NEWSLETTER 
Р.О. BOX 232, Seymour, CT 06483 


Mew: end Preduct Raviews 
Programming Tips 
Opereling Timesevars 
Тиізтісіз 
Customiaing Your Unli 
Sheri Cul: 
Praciical Program: 
Techaice! Details 
inside Inlaemoiion 
LEE л Applicstion Forums 
VISA 
— wad- 
~ mere! > 
“ч " 


SBC 2/4 MHz 280А 265. Expandable*[164K 599, 
RAM 16 16K RH: 195. RAM 65 16K Bank 210. 
SOFTWARE Repistered Trademark of: 
WORD STAR $300., Mailmerge $125. Micro Pro 
41 Supersort 195. Micra Pro 


PACIFIC 
[] YES! Sign me up as a charter 


subscriber. Enclosed is my 
$20.00 Ғог 10 issues. (924 


EXCHANGES 
100 Foothill Blvd. 


San Luis Obispo, 

CA 93401 In Cal. 
РЕЩ call (800) 592-5935 
Зу or (805) 543-1037 


Circle 292 on inquiry card. 


to Canada. 530 elsewhere.) 
[] Not sure. Enclosed is 52 for 
a sample issue. 


Name 
Addr 
Сісу/5г 


Circle 302 on inquiry card. 


CPM 15 з registered trademark of Digital 
Research, 280 is a ATE S sc af Zilog 
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If your printer is usinó 
more of your computer's time 
than you are... 


you need the “Fast Spooler.' 


Sourhern 


Remember the last time you waited 
for your printer to complete a printout so 
you could get down to business with your 
computer? Well now you can untie your 
computer with Southern Semiconductor’s 
“Fast Spooler”. Large blocks of data 
can be transmitted at high speed to the 
"Fast Spooler” so your computer is 
available for more important functions. 
Long printouts can be handled entirely by 
the spooler — a real timesaver for word 
and data processing. 


= BH "F 
'" B a s 
ч FL 
~«наг/ 
Уч” 


Сігсів 356 on inquiry card. 


й. 
‘Southern 


6 


RESET 


"soemiconductor. Inc. 


Easy to interface, the *Fast Spooler" 
can be connected by either a RS-232 
serial interface or a Centronics parallel 
interface. These interfacing capabilities 
provide service for virtually any computer 
and printer. 

With it’s own power supply, cabinet 
and necessary software, the “Fast 
Spooler” is a complete unit. So why keep 
waiting. Visit your nearest Southern 
Semiconductor dealer today or contact us 
for complete details. 


= semiconductor, inc. 


6030 Unity Drive, Suite J, Norcross, Georgia 30074 (404) 449-6666 
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Unclassified Ads 


FOR SALE: iMSA! 8080, $560. Tarbell inrerface with two 
Persc| 7D Несі disk drives, case, and power supply; 51400. 
VDM-!; 5190, 16 K static programmable memory; $180. IM- 
SA! MIO: $100. есіте IK: $650 BYTE, Kllobaus? Microcom- 
puting, and imerface Age: write for details. T Tat, 115 Bonny La, 
Collegeville PA |9426. 


FOR SALE: Digita! Group 280 dual PhiDeck system with 
34 K memory. Godbout memory board can be expanded from 
5 Kto 32 К. The system has а 64 by (6 display, BE-cab, and 
Phi-cab, А Sanyo 94nch monitor and two keyboards are part of 
the package, A large amount of software 15 also includeo 
(Phimon, Hi-Phi, Business BASIC, Sargon, Super Games, етс]. 
51250. D Reavis, 4355 Morris Sr, Sail Lake City UT B4 1197, (BOT) 
986-0065. 


FOR SALE: 9-inch video montes, No саза, іп factory car- 
ton. 100% prime tested. bur never used. Green-phosphor 
display, requires cornposke video and 13 thru 15 МОС inputs 

Schematic mciuded. ! can ship COD, out | will pay shipping if 
you send a money order for 550. Chris Kalmbach, 422 5 Flanda 
Ave, Jopin MO 54601. 


FOR TRADE OR SALE: &YTE: Vol. 6, #4-1, Vol, Б, 412-3, 
Мо), 4, 48. Vol 3. #11. *. Walter Jeffries, RFD 1, Readfield ME 
04355 


WANTED: Appte Il with |b K Must be ın good ro excellent 
condan. Marc Lenburg, 14 Meadowbrook Dr, Hadley МА 
01035. 


FOR SALE: Omo Scentific САР small-business computer. іг- 
dudes 52 К, dual B-inch floppy drives with 600.000 K bytes of 
storage, OS-55D and 05550 operating systems, full Nine of 
related manuals. and monitor. All for $2500. UCSD Раса! 
development package avallable at 5300 (includes FORTRAN] 
John F Dutcher, RD 1, Oxford МҮ 13830, ($07) 843-4206. 


FOR SALE: SCL-20/16 K programmable memory microcom- 
puter, ?4псһ Sanyo monitor, Diabolo Ну-Туре tracror-feed leter- 
quality printer with keyboard, casserte recorder, Electric Pencil | 
and il word-processing software, BASIC/S software, debugging 
tape. supplies and manuals, Asking $4000. Pete Pennington. 
$80 Gregory Ln. Devon РА 19333. 


FOR SALE: Wave-Mate 6800 64 K computer, dual B-mch 
liappy-disk dnves. and Infoton BO-column video display. In- 
chides software. Dynarmics editor, assembier, and BASIC cam- 
pier. Asking 53000 or best offer Wilt consider selling separate- 
ly Scoit Josiyn, 541 | E! Jardin St, Long Beach СА 90815, |213) 
547-1749 


FOR SALE: Seales 8 К memory board for 55550 nus, $100, 
SWwTPC MP-A processor board less (Cs, $20. Conrac 21 -nch 
black-and-white monitor, 525 [pickup locally олу). Joe 
Dubner, 885 5 Назкен St Mountain Horne 10 83547, [208] 
587-3383 


FOR SALE: Оаро Hy-Type l/Hy-Type I! or !BM Selectric 
panter interface The input is Cenironcs-compaboie (parallel) 
The unir is stand alone and has а 16 К FIFO print buffer. Ted 
Wam. РОВ 524. Knightdale МЕ 27545. |919) 265/941! 


FOR SALE: Quest Super ELF 1802 хушат in cabiner, 4 Kex- 
pansan board, montat and Tiny BASIC readkoniy memory. 
power supply. RF modulate, ЖЕСІ keyboard, manuals, 
magazines, and rapes. $300, Richard Мае, 20121 Leadwell St 
#3, Canoga Park CA 91306, [213| 341-6098 


HELP: | have an INFO 2000 with TDL monitor and peggyback 
идеп controller to PerSci drives. I lost the first EPROM on 
іне $100 board, Need DUMP or will buy copy of the chip, 
Company no longer nas the informanon. If anyone has а 
similar system, please vente or call collect. Edgar Alberding, РОВ 
382, Salem IN 47167, [81 2] 883-2544 


FOR SALE: Cromemco 22 chassis, Cromemca ZPU, Central 
Data 64 K rwindparr SIO programmable-memory carl, MSA! 
twir-por MO, Morrow second disk controller, and two Shugart 
BO! floppy drives. The above ТЕ up and running under СРАА 
1.4 with a Hazelune 1500 terminal, 54200. Rick Pugsiey, 111 
W Callender, Peona IL 61804, [309] 674-4343 
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FOR SALE; Nine female Pin D connectors, $| 50 each Re 
taining clips ато mounting screws, $0.5Osel of two each. 
&trajn-retiet cases for 15-4pin D соргы; 53 sach. З0-рт card- 
edge connectors, soldereye, 0,1 Sinch spaces, gold-plated, 
bifurcated contacts; $2.50 each Limited guany, rst come, 
first served. 10% for shipping and handling, Maney order ог 
cashier's check дау Kurr А Schule. 115-1 Roxanne Сі, Walnut 
Creek CA 94596, 


FOR SALE: Complete set of BYTE. Make offer on any ar all 
issues. John Cowan, 813 Navarra Dr, Scotts Valley CA 95055, 


|4081 438-5114. 


WANTED: Our nonprolt college radio stanon desperately 
needs the dongvon of a video terminal or Teletype Working ar 
nonworking В okay. We need the terminal tatiy soon to secure 
an JID роп on the new college computer. Your donation is fully 
tax deductible and will be acknowledged һу a Swarthmore Col 
lege receipt Steve Podel, WSRN-FM Swarthmore College, 
Swarthmore PA 19081, |215) 447-7340 May thru August 90 
Terrace Ln, Moss Beach СА 94038. [415] 728-3248 


FOR SALE: Printer (65 cps, excellent condition, variable 
character slze, double width characters, graphics can he added. 
same rmuscharism as the (DS printers. Best offer S Levine, 1802 
Melville St, Ocean Ni 07712, |201| 531-8395 after 5 PM. 


FOR SALE: Apple Silentype punter. As new and compiele 
$450. Al Coombe, ВО? Neal Dr. Gurley AL 35748, |205) 
776-2378 aher & CT 


FOR SALE: 5-100 memory: 505 Expardoram I! with 32 K of 
4 MHz memory Bank select. expandable to 64 К. Cerificate 
of performance by Jade Novation CAT acoustic modem, near 
ly new. R$-232C compatible. Guaranteed working, $350 and 
5150. Nick Reber, 11458 Benton S. Loma Linda СА 92354, 
[714| 825-7442 


WANTED: Dally stock prices on Рег casetes One cassette 
per issue. Hi, ko, close. volume, date 1940 to present. Don 
Nyre, 305 LaJolla Dri, Newport Beach СА 92663 


FOR SALE OR SWAP: TRS-ED Mode! | with upper 
case/iawercase Modification in keyboard, Complete with 48 К 
expansion ітеласе, R5-232C and modem, Percom drives, and 
Centronics 730 printer. Only ane year бю; selling ro do major 
hardware upgrade Software: NEDO VEO, Miller-FORTH and 
Datahandisr, Pascal, FORTRAN, VisiCalc, Disk ERAST, 
часкрак, Scripsit, “іс, 55000 mvesment Want 5-100 ar STD 
bus 280 equipment with B-nch doves Alan Witcoa, РОВ 151. 
Archpald РА 18403, (717) 586-85 15 before 9 PM 


FOR SALE: Televateo 920C terminal with second-page 
memory opion. Used for only three months and in тігі condi 
tion in fts ongmal shipping container Will send UPS postage 
paid га the firs person submitting a 5700 certified check or 
maney oder б D Карап, РОН 1452, Laguna Beach СА 
92552. |714| 499-2724 


WANTED: Poo: student in netd о? any and all 5-100 {рге 
tered; computer boards, peripherals, software. and electronic 
components Need not work Send list af equipment and pace 
Janamán A Chandos, 14 Hunterdon Blvd, Murray Hill NJ 
07974 


FOR SALE: ürand-new unused Apple carmmurcation сапа. 
Best offer, R J Crafts, РОВ 262. Ocean Heights, Edgarovn MA 
02539. [А17] 527-4707 days, 527-8867 evenings 


UNCLASSIFIED POLICY: 


FOR SALE: Dita! Group computer Factory wired, jess 
man five hours ninning ume, ZBGA processor, 32 K static pro 
granimadle memory, keyboard. and dual PhrDeck {early 
board). Complete documentation, showroom condition, 5700 
оғ best offer. FOB Los Angeles. J Zubrecky, 328-А Russell Ave, 
Monterey Park CA 91754. |213] 571-1554 


FOR SALE: Heath H-89 alkane microcomputer Less than 
ten hours use, looks and works perfect. Әлде floppy-dhik dave. 
48 К programmable memery, cassette mterface. cassette 
Player, HOOS 2.0 disk operaeng system. and Extended Benton 
Harbor and Microsolt BASIC Full documentabon pius 
muscelaneous software. $3000 value іш 52000 Wl thip 
anywhere. Thomas F Аг, 636! [stand Rd. Сау NY 13041. 
(315) 699-5310. 


FOR SALE: MSA! MIO board and Processor Technology 
ЗР +5 board. Assembied апа tested with aH ІС sackets and 
guaranteed working. MIO contains one senai рол. wwo parallel 
pons, and a Tarbell cassette interface for $100 bus systems 
ЗР + 5 contains three patale! pons and one senal port for 5-100 
bus systems. 5100 each nius shipping. Will ship COD Jonn 
Dunning, 1395 Main Sc, Waltham МА 02154, [517] 899-7244 
days only, 


FOR SALE: Heath H-I]; 32 К, two senai and one paralel 
boats. myo extra 511/2 processor modules, extended 
ariinmenc chp. WH-2? factoty-assembled Порру disk, DEC 
VT 100 video terminal, DEC LA35 DECwrter Il Accelwriter |500 
Бру equipped, Heath computer desk, super software package. 
all accessories, many extras, running and ready to go. ‘Wilt ac- 
cept any bona fide offer over. $5000 МУШ separate Greg 
Kreyzowskl, 5223 Main St, Downers Grove IL 50515, [312] 
963-0250 days. 254-4429 evenings. 


FOR SALE: Apple N peripheral Hayes Microcomputer Prod- 
ucts micromodem and Videx BÜ-calumn board. Free Interface 
EPROM for modem: spare ЕРЕОМЫ and pragrammer for video 
board Also, Mountain Hardware clock, Everything 1/3 off cur- 
rent price or trade for Apple Graphic Рай James Leatham, RD 
2. Box 198, Chester NY 10918. |914) 469-4092. 


FOR SALE: BYTE, complete set ra present, in excellent cordi- 
non SwTPC 6800 complete system, cassette based wilh ter- 
тілді New RS Centroracs 779 п unapened box. Make offers 
infin French, 6045 Aliga Sr, La Mesa CA 92041 


WANTED: Bare pnniec-cireut board far D C Hayes В-ТОЗА 
modem D Reinebeck, 899 Fairfield Rd, Noth Vancouver Brush 
Columbia, V7H 244 Canada, (404) 929-5759 


FOR SALE: Assembled and working Heathkit H«8 with B. K 
memory, Нч8-5 senal interface board, Extended BASIC and 
regular BASIC rapes, tape recorder. and manuals. 5350 or best 
offer Micro-Term senal keyboard, $350 Sanyo 9-inch monitor, 
5125. RF modulator [used with Apple computer); $20. Вн Lot- 
ron, 5840 Sun Valley Way, Sacramerto CA 95823, |918) 
393-0154. 


FOR TRADE: А Lesie Mode! 145 organ amplifier/speaker 
and preamplifier tor a computer of comparable value. Like-nevv 
condition. | will deliver within а 250-rmile radius. Marin Meier. 
BO1-J Ракетоп Ка, Dayton ОН 45419, |813) 299-7156. 


FOR SALE: APF Imaginauon Machine Only nwo months 
eid Excellent condition. Раш 4599, wall seh for $450 or affet 
Also, interested іп buying used Apple 11 wah 48 К Steve 
Grabarczyk. 4921 W Midland Ог, Greenfield WI 53219, |414 
543-7989. 


Readers who are soliciting or giving advice, or who have 


equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 


address information. 


These natices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage іп no correspondence on these and your confirmation of placement 15 ap- 
pearance in an issue of BYTE, 

Please note that it may take three or four months for an ad to appear in the magazine 
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ALLENBACH IND 76 
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ATARI PERSONAL COMP 303 
AUSTRALIAN PERS COMP 212 
AUTOCONTROL INC 434 
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AUTOMATED EGPTMNT 323 
AVOCET 160 

ВАВ ELECTR 444 

BASF SYSTEMS 291 

BELL, JOHN ENGR 441 
BETA COMP DEVICES 287 
BISON PRODUCTS 439 

ВТ BUCKET, THE 363 
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BUSINESS OPERATING SYS 146 
BUSINESS WEEK 285 
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BYTE SUB 362 
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CALIF DATA CORP 448 
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CALIF COMP SYS 20 
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CALIF SOFTWARE 268 
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CHIPS & DALE 444 
CHRISLIN INDUSTRIES 275 
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COMPILER SYS INC 181 
COMPONENTS EXPRESS 337 
COMPU/TIME 333 
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COMPUTER ACE 476 
COMPUTER AGE 280 
COMPUTER AID 444 
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COMPUTER CASE CO 3 
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COMP DISC OF AM 318 
GOMPUTER EXCHANGE 253 
COMPUTER FACTORY 92, 93 
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?2 OOMPUTER MAGIC 450 


COMPUTER MAIL ORDERA 283 
COMP PER UNLTD 353 
COMPUTER PLUS 446 
COMPUTER SHOPPER 434 
COMPUTER SOCIETY 480 
COMPUTER SPCLTIES 84, B5 
СОМРИТЕН STOP, THE 435 
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COMPUVIEW PROD INC 85 
CONCOMP IND 236 
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CONSUMER COMP 164, 185 
CONSUMER СОМР 474, 475 
COVER CRAFT 176 
CPU SHOP, THE 428 
CREATIVE DISC SFTW 349 
CREATIVE SFTW DEV 442 
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CROMEMCO 
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DAKIN 5 CORP 337 
DATA DISCOUNT CTA 250 
DATA-ED 95 
DATASOFT 330 
DATASOUTH COMP CORP 34 
DATASOUTH COMP CORP 158 
DATRIGON CORP 184 
DELTA PRODUCTS 297 
DENVER SFTW CO, THE 75 
DESIGNER SOFTWARE 31 
DFS COMP FORMS 328 
DIGATEK CORP 444 
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DIGITAL DATA SYS 434 
DIGITAL ELEC SYS 320 
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DIGITAL MARKETING 6 
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OIGITAL RESEARCH 2 
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ECOSOFT 349 

ELECTROLABS 438 
ELECTRONIC CONTROL 104 
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ELECTRONIC SYS FURN 373 
ELECTRONICS CENTER 296 
ELECTROVALUE 480 

ELLIS COMPUTING 274 
EMPIRICAL RESRCH GRP 444 
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EPSON AMERICA 301 
EXATRON INC 193 

EXATRON INC 231 

EXECUTIVE SYS INC 153 
EXPOTEK 54 

FAIRCOM 3 
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FEITH SOFTWARE 4 
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FREDERICK COMP PROD 228 
FRYE ELECTR 440 

G R ELECTRONICS 352 
GIDDINGS & LEWIS 71 
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GORDON, MARK COMPS 384 

Н А E COMPUTRONICS 215 
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HANLEY манат 437 
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HIGH TECHNOLOGY INC 10 
HOBBY ROBOTICS 361 
HOUSTON INSTRUMENTS 206 
TECHNOLOGY 254 
IMS INTERNATIONAL 55 
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INNOVATIVE PROD 147 
INNOVATIVE SFTW APPL 382 
INSOFT CORP 53 

INTEC 170 

INTEGRAL DATA SYS 145 
INTEGRAND 347 
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INTERTEC DATA SYS 73 
INTROL CORP 448 

IPEX INT'L 448 

ITHACA INTERSYSTEMS 8, 8 
JADE СОМР PROD 485 

JADE COMP PROD 466, 487 
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JIM-PAK 427 

JMCA SOFTWARE 442 

JWS ENGINEERING 440 
KADAK PRODUCTS 320 
KERN PUBLISHING 292 
КОМЕН, Rr INT'L 356 
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LABORATORY MICROSYS 476 
GTA 448 
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LEAPAC SERVICES 355 
LEAPAC SERVICES 450 
LEO ELECTRONICS 258 
LIFEBOAT ASSOC 203 
LIFEBOAT ASSOC 221 
LIFEBOAT ASSOC 307 
LNW RESEARCH 243 
LO-BALL COMPUTERS 218 
LOGICAL DEVICES 476 
LOMAS DATA PRODUCTS 270 
LYBEN COMP SYS 450 
MACROTRONICS 434 
MACROTRONICS 442 
MAGNOLIA MICROSYS 448 
MALIBU ELECTR CORP 161 
MANNESMANN TALLY 377 
MARATHON COMP SYS 341 
MARKETLINE SYS INC 310 
MAROT SFTWRE 225 
MARTEC 352 
MARTIN MARIETTA CORP 313 
MAR'YMAC INDUSTRIES 343 
MAXELL DATA PRODUCTS 305 
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MEAS SYS & CONTROLS 28, 29 
MEMOREX MEDIA PROD 168 
MEMORY MERCHANT 27 
MENTOR SOFTWARE 440 
META TECHNOLOGIES 420 
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MICRO BUS SOC 329 
MICRO COM 229 
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MICRO FOCUS 57 
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MICRO METRIC 

MICRO MINT 335 4 480 

MICRO PRO INT'L 68, 89 
MICRO SCI 25 

MICRO WORKS, THE 284 
MICROACE 359 

МІСНОСОМР TECH INC 123 
MICROCOMPUTER APP 56 
MICROCRAFT SYS 345 
MICRODASYS 201 
MIGROMAIL 214 

MICROMATE ELECTR ING 351 
MICROSOFT Exp 111 
wes M eh RTS 86 
MICROWARE 

MIDWST COMP PERPH 350 
MIKOS 438 

MILLER MIGROCOMP SERV 158 
MINI COMP SUPPLIERS 350 
MINI MICRO MART 482 

MINI MICRO MART 192 

MINI MICRO MART 483 

MINI MICRO MART 464 
MINITMAN PRINTING 390 

MIN MICROCOMP SFTW B1 


То get further information on the products advertising in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add an 1B-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 


aur advertisers are encouraged to use the markerplace provided by BYTE. This helps us bring you a blg- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 


errors or amissions. 


. "Correspond directly with company. 
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MIRO COMPUTERS 343 
MORROW DESIGNS 77 
MORROW DESIGNS 78 
MOSTEK CORP 179 
MOUNTAIN TORREN 18 
MOUNTAIN DISTR 232 
M VIEW PRESS 308 
MAD SYS INC 440 
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MTI ING 216 
MULLEN COMP PROD 342 
NAT'L DATA SUPPLIES 440 
NATIONAL TRICOR 248 
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PHASE ONE SYS INC 265 
PICKLES & TROUT 94 
POLYLINE CORP 440 
POPULAR COMPUTING 273 
POWER ONE INC В? 
PRACTICAL зк АГАР STS 440 
PRIORITY ONE 468, 489 
PRIORITY ONE 470, 471 
PRIVATE IND COUNCIL 2B4 
PROF COMPS E 446 
PURCHASING AGENT. THE 172 
QUALITY COMP PARTS 312 
QUALITY COMP PARTS 448 


322 QUALITY SOFTWARE 110 


August 1981 © BYTE Publications. Inc 


QUALITY SOPTWARE 328 
QUASAR DATA PROD INC 257 
QUAY CORP s 

QUEST ELECTR 4 

RKS ENTERPRISES INC 333 
RC ELECTRONICS 331 
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413 SOURCE TELECOMPUTING * SYN NCHRO SOUN 385 TIN Y-C B2 398 WASHINGTON COMP SERV 433 
CORP AM 398, 397 388 SYNERTEK SYSTEMS - 173 388 TNW CORP 347 400 WESTERN BUSN ASSOC 268 
3588 SOUTHERN SEMICNOTRS 477 370 SYS INTERFACE CONS 70 387 TRANSNET CORP 357 * WESTICO INC 107, 446 
257 SOUTHWEST TECH PROD C II 371 EET PLUS 195 388 TRANSWAVE CORP 105 * WHITESMITHS LTD 133 
* SPECIALIZED BUSN SYS 347 372 SOFTWARE ИБА мыш 450 23 TRINITY GROUP 448 401 WILD HARE COMP SYS 155 
358 SPECTRUM SOFTWARE 287 375 TARBELL ELECTR 3 388 US MICRO SALES 321 402 WINTEK CORP 476 
359 SSM MICRO COMP PROD 11 378 TARCO DEVELPMT CORP 340 390 US MICRO SALES 456, 457 403 WINTERHALTER & ASSOC 338 
* STATCOM INC 87 377 TEAM ELECTR 331 391 US ROBOTICS 271 404 WW COMPONENT SUPPLY 447 
381 STREET ELECTR CORP 338 228 TECHNICAL MICRO SYS 448 * UNITED SFTW OF AM 1 405 X COMP 293 
382 STRUCTURED SYS GRP 35 * TEGHNICAL SYS CONS 183 392 VAN HORN OFFICE SUPP 359 408 ZENRAD CONTROLS 444 
383 SUBLOGIC 259 378 TECMAR INC 227 420 VANDATA 251 * ZOBEX 129 


May ВОМВ Results: 
Printers Top List 
By one of the largest margins in 
BOMB's history, Kevin Cohan's 
article “The Epson МХ-80 and 
MX-70 Printers" swept first place іп 


BOMB 
BYTE's Ongoing Monitor Box 


Article # Page Article Author(s} 
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Introducing the Smalltalk-BO System 
The Smalitalk-80 System 


Build a ZB-Based Control Computer 
with BASIC, Part 2 
Object-Oriented Software Systems 
The Smalltalk Environment 
87а Descriptions of Smalltatk 
Systems 
he Smalltalk Graphics Kernel 
The Japanese Computer Invasion 
Building Data Structures in the 
Smalitalk-BO System 
Design Principles Behind Smalltalk 
The Smalitalk-8O Virtua! Machine 
Building Control Structures in the 
Smalitalk-BO System 
Is the Smalltalk-BO System for Children? 


Goldberg 
Xerox 
Learning 
Research 
Group 


Ciarcia 
Robson 
Tester 


Reenskaug 
Ingalls 
Miastkowski 


Althoff 
Ingalls 
Krasner 


Deutsch 
Goldberg and 


л ы 


Language 


з= 


POPULAR BASIC LISTINGS 


Back after overwhelming response to introduc 
offer in the March BYTE - 


LJ] LAS VEGAS BINGO PINBALL $5 
(game card simulation) 


Highly Acclaimed- Challenging- 
Най! Forming 
some people play it 9; night 
[1 THE BATTUE FOR GAMMA OMICRON 
OUTPOST $3 
(Chalia a space war game) 
BOTH LISTINGS 
BLANK DISKETTES 
State size and AR or machina 
t 


We sall іп single quantities. No 
need іо purchase more than you want. 


WASHINGTON PARK, IL. 62204 


Add $1.50 shipping and handing. I. 
ET add sales tax. Credit card 


include card number 
2m axp fation data. ea 


Circle 86 on Inquiry card. 


Microsoft Editor/Assembler Plus 
BOSS: A Debugging Utility for the 
TRS-80 Model i 


Ross 


ToolBox: A Smalltalk Illustration System Bowman and 


Flegal 


Virtual Memory for an Object-Oriented 


Kaehler 
Carlson 


Mitchell 


9 TRACK TAPE DRIVES 
800 BPI $2400 


45 IPS NEW ІМ 
FULL MANUAL F ORIGINAL 
54850 VALUE ke BOXES 


PERTEC Model 8840A-9-45 
iNODSTRY STANDARD INTERFACE 
CAPABLE OF IND. STD. ANSIHBM DATA FORMAT 


HEAQ/WRITE DATA ІҢ BTAMDARO ANEI-MIM COMPATIBLE 
FORMAT 


DUMP WINCHESTERG AHO HARD ЕК6. 15 inch reak hold up to 
TED mi lupa Ыза Magabyles unblochpd. 


EXCHANGE БАТА & FROGRAMS WITH kanp MAIN FRAMES 
AT SCHOOL, WORK, SERVICE BUREAUS ETC 


e DAAGAIM PRICED MIN|-COMPLTER UPGRADE. ОЕМ Lis! 54860 


А ыр DEM overstock maker Ies ты зї} Qnvis avipiiBis at 
а hachon et hea ситеті Lil pst Full tas Qirena handia up fo ?0 3 inch 
танна 6! standard баратын 52 Inch mag tapo 19 аст гаси incu or 
uie rg си! gi Ihe Баз GR piin) steppe rana 


SPECICATION SUMMARY: S timc», #00 BFI dual mead (lead aber 
weld} 45 1Р5 terden, ZUO IPS rownd BOT/EOT sénnno. 710 
VACHI. wold state, recent manutectue all IA signee TTL/DTL 
ccwhpahbbe leaden arm lape Бийч Tull cone panel Call oe wnis lor 
fill sel og! Inchnrical ЕШ 


INTERFACES: Elactrovalus qscontegun Ho туар of inigrfacus to 


developed? lor several hobby tempuista If 
document! ал ішыМмсе іп a populus emali bn call tà dicuss 
а 


ELECTROVALUE INODSTRIAL INC. 
51-8 


PO HGX I Pree мамичатона And 
MORAIS PLAINS, NJ 07350 жп ap writonma 


Ване нала metis 1 201/2Е7-111? 


the May contest. The 5100 first 
prize will be donated to charity in 
Kevin's name. [Kevin Cohan, a 
technical editor at BYTE, was killed 
іп ап automobile accident April 
22. 

- Ciarcia's “ОС Motor Con- 
trols: Build a Motorized Platform” 
captured second place and the $50 
prize. Third place went to senior 
editor Gregg Williams for his article 
"The Commodore VIC 20 Micro- 
computer: A Low-Cost. High- 
Performance Consumer Com- 
puter,” and fourth place went to 
technical editor Stan Miastkowski 
for his article “Extended Color 
BASIC for the TRS-80 Color Com- 
puter.” 


“ig fy . 
Votrax sco 
SPEECH SYNTHESIZER 


$70 Ea. 
Immediate 


Order in Ones or Thousands 


The SC-01 Speech Synthesizer js a completely selt- 
contained solid siale device. This sing chip 
phonetically synthesizes continuous speech, ol 
unlimited vacabulary. 

The SC-01 contains 64 different phanemes which 
are accessed by a b-bil code 11 is the proper se- 
quential combination of these phoneme codes thai M 
creates centinyous speech. 

Ұстаз is a Ҥайетд!& of Federa! Screw Works 

Call 1-800-645-3479, in N.Y. 1-516-374-6793 
The MicroMint ine | 

917 Midway 

Woodmere, NY 11598 


Circle 227 on Inquiry card. 


The Dynabyte Difference: © Unequalled price /performance 
with total expandability. 


Buying the powerful 
Dynabyte 5615 isn't only smart, 
its cost efficient. 


The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back- 
up to your system also. If its tape back-up you 
need, then choose our 5700. If you need less 
storage, our 54" floppy 5200, our 8" floppy 
5300 or our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP/M or our enhanced MP/M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 

"an MP/M operating system that supports a 
host of existing languages and meets minicomputer standards. 

No multi-user applications library is so responsive to your needs. The 5615 features Business 
Manager," the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail- 
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicomputer capability in your hands. Thats 
касс та" 

ike Seashols, V. P Marketing - | 
In California (415) 329-8021. Dynabyte, DUnaBSTE 
115 Independence Drive, Menlo Park, Business Computers 
California 94025. 


Business Manager is a tcgistered trademark of Dynabyte. CP/M and MP/M are registered trademarks of Digital Research Corp. 
Circle 124 on inquiry card. 


"It's beautiful what your bucks will buy 
from Ohio Scientific." 


Ohio Scientific was first to add Winchester hard disk drives to 
microcomputers. This advanced technology allows low cost micro: 
computers to store over 100 times as much information on line 
as they could before. 


"Our Challenger C3-B has been running almost 24 hours a day for 
the last 18 months keeping track of countless details of our business. 
The Challenger's real time clock allows repetitive jobs to be scheduled 
months in advance, and runs them without operator intervention when 
the time comes. For example, every morning at 3 AM our Challenger 
knows it is time to update all the day's accounting records including 
the P&L, General Ledger, and Payables. It knows when it is time to file 
a tax return, and it makes out the quarterly reports. When it is 
through with all of this, it writes the checks. Periodically it does 
a comprehensive advertising analysis and updates any other 

files that are necessary.’ 


Holly Quarles, President, Commonwealth Capital Corp. 
Charlottesville, Virginia 


"Running our retail stores sure has 
been easier since our Challenger 
computer came to work for us. We use it 
for Accounts Receivable, Accounts Payable, 
Payroll, General Ledger. It's most important 
in Inventory Control. We must know what 
we have and haven't. Now we do, daily. 
Terrific! Ohio Scientific: | 
Henry Felkey, Division Manager 


Schwariz-Klines 


th a 
New Philadeiphia, Ohio Our Challenger gives us more control 


of scrap from our blown film extrusion 
operation. By putting shift reports 
through the computer, we spot waste 
immediately. Whether the problem 
is the extruder or the operator 

it's corrected fast. Wasted 
material is wasted money" 


Wayne Johnson, Controller, Wyard 
Industries, Cambridge, Minnesota 


Ohio Scientific hard disk based 
microcomputers start at less than 
$10,000. And are sold by more than 400 
dealers nationwide. For the one nearest 
you, call 1-800-321-6850, TOLL FREE. 
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1333 SOUTH SELLER THe ROAD 
AURORA, OH 44202 * (216) 831-5600 


